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REMARKS 

A complete listing of the all the claims in this application is provided above. 
In the complete listing, all previous claims have been canceled. The canceled 
claims above include the previously allowed claims 576, 578-596, 598-617, 639- 
658, 660-677, 679-697, 699-716, 718-736, 738-755, 757-775, 777-794 and 
796-825. 1 The new claims presented are numbered 826-1227. 

New Claims 

New claims 826-1227 are drawn to corresponding subject matter in the 
previous and now canceled claims. Among the new claims are independent claims 
826, 856, 888, 921, 956, 988, 1022, 1054, 1088, 1121, 1156 and 1191 that 
correspond to the previous and now canceled claims 576, 596, 617, 637, 658, 
677, 697, 716, 736, 755, 775 and 794, respectively. For the Examiner's 
convenience, a table has been prepared to show the correspondence between each 
of the new claims and the previous claims. The table is attached as Exhibit 1 . Any 
changes in the language of corresponding claims are listed in the third column of 
the table. 

Three changes in the independent claims merit mention at the outset. First, 
the meaning of the term "analog" has been clarified both with respect to the 
nucleotide and to the base moiety (or "nucleobase" as it is termed in the Office 
Action, page 3, second paragraph) 2 . This matter is discussed further below in the 
indefiniteness rejection (page 86, fourth full paragraph, through page 87, last full 
paragraph, through page 90, line 2). To clarify the language, Applicants have 



1 The allowance of these claims was withdrawn by the Director of Group 1600 in a notice dated 
May 16, 2003. 

2 This change arises out of a similar issue in related U.S. Patent Application Serial No. 08/486,069 
(filed June 7, 1995) belonging to the same family and claiming priority of U.S. Patent Application 
Serial No. 06/391,440, filed on June 23, 1982. 
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omitted the phrase "or analog thereof" from each of the independent claims (826, 
856, 888, 921, 956, 988, 1022, 1054, 1088, 1121, 1156 and 1191). 

Furthermore, the term "base analog" is now recited in the independent 
claims, together with specific base analogs that include a pyrimidine analog, a 
purine analog and a deazapurine analog. Thus, each of the independent claims 
(826, 856, 888, 921, 956, 988, 1022, 1054, 1088, 1121, 1156 and 1191) now 



. . . BASE is a base moiety or a base analog comprising a pyrimidine, a 
pyrimidine analog, a purine, a purine analog, a deazapurine or a 
deazapurine analog, wherein said analog can be attached to or coupled 
to or incorporated into DNA or RNA . . . 
Support for the foregoing language is found throughout the specification. Listed 
below are numerous instances where nucleotide analogs and particularly, base 
analogs (nucleobase analogs), are described in the specification. 

Specification References to Nucleotide Analogs And/Or Base Analogs 



recite that 



Description 



Page/Para./Line 



analogs of dUTP and UTP (emphasis added) 



Page 1 , 10th line from 



bottom 



the analogs must be relatively efficient substrates 
5-methylcytosine, and 5-hydroxymethylcytosine 



Page 7, line 9 

Page 9, 2nd & 3rd lines 



(emphasis added) 



from bottom 



thymidine analog (emphasis added) 
analogs of dUTP and UTP (emphasis added) 



Page 31, line 14 

Page 37, 12th line from 



bottom 
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Description 

5-hydroxy-methylcytosine (5 HMC) 

reacting nucleic acids in the double helical 

form with alkylating agents as for example 
benz(o)pyrene diol epoxide or aflatoxin. Under 
appropriate conditions the N 2 group of guanine, 
the N 4 group of adenosine or the N 4 group of 
cytosine are alkylated 

5-Hydroxymethyl-2'-deoxycytidylic acid 

5-(4-aminobutylaminomethyl)-2 , -deoxyuridylic acid 

Biotinylated-5-(4-aminobutylaminomethyl)-2'-deoxy- 
uridylic acid 

5-formyl-2'-deoxyuridine 

Biotinylated S-formyl^'-deoxyuridine 

Biotinylated 5-amino-2'-deoxyuridine 

5-(oxy)acetic acid-2'-deoxy uridine 

Biotinylated 5-(oxy)acetic acid-2'-deoxyuridine 

5-hydroxymethyl-2'-deoxycytidine-5'-triphosphate 

maltotriose nucleotide [maltotriose coupled 5-(3-amino 
1 -propenyl)-2'-deoxyuridine-5' triphosphate 

5-(perfluorobutyl)-2'-deoxyuridine 

Tubericydin (emphasis added) 

Toyocamycin (emphasis added) 

Maltotriose coupled 5-(3-amino-1-propenyl)-2'-deoxy- 
uridine-5' triphosphate 

Fluorescein coupled 5-(3-amino-1-propyl)-2'-deoxy- 
uridine-5'-triphosphate (AA-dUTP) 
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Paqe/Para./Line 



Page 


54, 2nd and 3rd 




full 


paragraphs 


Page 


54, 


last paragraph 


Paae 


60, 


Example X 


r aye 


61, 


Example XI 


Panp 

r aye 


61, 


Example XII 


Panp 

i aye 


62, 


Example XIII 


Page 


63, 


Example XIV 


Page 


63, 


ExampleXV 


Panp 

i aye 


64, 


Example XVI 


Pa OP 
r aye 


64, 


Example XVII 


Paap 

1 aye 


66, 


Example XIX 


Page 


71, 


Example XXIII 


Page 


72, 


Example XXIV 


Page 


72, 


Example XXV 


Page 


72, 


Example XXV 


Page 


75, 


Example XXXI 


Page 


76, 


Example XXXII 
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Description 



5-Bromo-2'-deoxyuridine-5'-phosphate (emphasis added) 

5- Cyano^'-deoxyuridine-S'-phosphate 

6- (Methylamino)-2 , -deoxyuridine-5 , -phosphoric acid 
Two minor purines 

2-Methyladenine 

1-Methylguanine 
Two minor pyrimidines 

5-Methylcytosine 

5-Hydroxymethylcytosine 
A nucleotide . . . wherein said base B 

is 2-methyladenine 
A nucleotide . . . wherein said base B 

is 1-methylguanine 
A nucleotide . . . wherein said base B 

is 5-methylcytosine 
A nucleotide . . . wherein said base B 

is 5-hydroxymethylcytosine 



Page/Para. /Line 



Page 78, Example XXXV 
Page 79, Example XXXVII 
Page 80, Example XXXVIII 
Page 91 



Page 91 



Original Claim 71 
Original Claim 71 
Original Claim 72 
Original Claim 73 



Applicants would respectfully point out that several of the above-listed and 
boldfaced nucleotide analogs or base analogs (nucleobase analogs) are similar if not 
identical to those found in Dr. Arthur Kornberg's DNA Replication published in 
1980 [W. H. Freeman And Company, San Francisco, Chapter 12, "Inhibitors of 
Replication," pages 415-441]. On page 424 in Figure 12-4 which is titled 
"Nucleotide analogs incorporated into DNA or RNA," Dr. Kornberg provides 
numerous examples of base analogs of uridine and thymidine, base analogs of 
adenine and base analogs of adenosine, and these include the 14 or so base 
analogs listed below: 
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Base analogs of uridine & thymidine 

5-Hydroxy-, 5-Amino-, 5-Bromo-, 5-lodouracil 

5-Hydroxy-, 5-Amino-, 5-Bromo-, 5-lodothymidine 
Base analogs of adenine 

2-Aminopurine 

2-Aminoadenine 
Base analogs of adenosine 

Tubericidin 

Formycin 

Toyocamycin 

7-Deazanebularin 

A copy of pages 423-427, including the aforementioned Figure 12-4 from Dr. 
Kornberg's DNA Replication book, is attached to this paper as Exhibit 2. 

Nucleotide analogs and base analogs are also defined in the new claims as 
those analogs which "can be attached to or coupled to or incorporated into DNA or 
RNA. Furthermore, such analogs are also defined as not substantially interfering 
"with double helix formation or nucleic acid hybridization." An artisan working in 
the field of nucleic acids technology, including nucleic acid modifications and 
labeling for use in hybridization detection, sequencing and other processes, would 
appreciate and understand the meaning and extent of the foregoing claim language. 
Moreover, such an artisan working in the field of nucleic acids would also 
appreciate and understand from this claim language which members would be 
included in such nucleotide analogs and which members would be excluded. 

With respect to the attachment, coupling or incorporation of nucleotide 
analogs and base analogs as recited in the new claims, the specification is replete 
with support for this language. In fact, the specification describes numerous 
instances for the attachment, coupling or incorporation of modified nucleotides or 
nucleotide analogs into DNA or RNA. These instances are set forth below. 



Enz-5(D6)(C2) 



Dean L. Engelhardt, et W, Serial No.: 08/479,997 (Filed JoTTe 7, 1995) 
Page 83 [Amendment Under 37 C.F.R. §1.115 - April 23, 2004] 



Specification References to Attachment, Coupling and Incorporation 



Description 



Page/Line 



nucleotides are modified, such as at the 5 

position of pyrimidine or the 7 position 
of purine, preparatory for the preparation 
for the preparation therefrom of nucleotide 
probes suitable for attachment to or 
incorporation into DNA or other nucleic acid 
material 



Page 52, last paragraph 
(under "Summary of the 
Invention") 



Biotin and polybiotinylated poly-L-lysine were 
coupled to oligoribonucleotides 



Page 57, Example V 



Formaldehyde coupling of cytochrome C-biotin 
and polybiotinylated poly-L-lysine to 
oligodeoxyribonucleotides were carried out 



Page 58, Example VII 



Ligation of poly dA:poly dT, biotinyl dU to oligo- 
deoxyribonucleotides was accomplished 



Page 60, Example IX 



labeling purified DNA [by nick translating] with 
biotinylated 5-formyl-2'-deoxyuridine 



Page 67, Example XX 
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Description 



Page/Line 



Lambda DNA was nick translated as described 



Page 71, Example XXIII 



herein with maltotriose coupled to 5-(3- 



amino-1 -propenyl)-2'-deoxyuridine-5 



triphosphate and 3H-2'-deoxyadenosine 



A DNA probe was ligated to a synthetic DNA 
composed of repeated sequences of 



Page 77, Example XXXIV 



E. coli lac operator DNA 



As indicated hereinabove, various techniques 



Page 99, second paragraph 



may be employed in the practices of this 
invention for the incorporation of the 
special nucleotides of this invention into 
DNA and related structures. One particul- 
arly technique referred to herein involves 
the utilization of terminal transferase for 
the addition of biotinated dUMP onto the 
3 ! ends of a polypyrimidine or to single- 
stranded DNA. The resulting product, 
such as a single-stranded or cloned DNA, 
which has biotinated dUMP onto the 3' ends 
thereof, can be recovered . . . 

These nucleotides are then incorporated into specific Page 101, first paragraph 
nucleic acids using a DNA or RNA polymerase (third sentence) 
or ligase reaction or a chemical linkage. 
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Description Page/Line 

A nucleotide in accordance with Claim 1 wherein Original claim 7 

. . . such that when said nucleotide is 

incorporated into or attached to or associated 

with a double-stranded deoxyribonucleic acid 

or double-stranded ribonucleic acid or DNA-RNA 

hybrid, . . . 

A ribonucleotide in accordance with Claim 143 wherein Original claim 145 
when said nucleotide is incorporated into or 
attached to a double-stranded deoxyribonucleic 
acid or double-stranded ribonucleic acid or DNA- 
RNA hybrid, ... 



The literature, which includes an entire textbook devoted specifically to 
nucleotide analogs (and actually titled in part Nucleotide Analogs 3 ) as well as other 
well-known textbooks by the Nobel Prize winning author and scientist, Dr. Arthur 
Kornberg of Stanford University, is also replete with references to nucleic analogs 
and more particularly, nucleotide analogs which can be attached to or coupled to or 
incorporated into DNA or RNA or other nucleic acid or genetic structures or 
material. See Dr. Kornberg's Figure 12-4 on page 424 of his book cited above and 
provided in Exhibit 2. The title of this Figure is "Nucleotide analogs incorporated 
into DNA or RNA." 



3 The full name for this textbook published before the June 23, 1982 priority filing date of the 
instant application is Nucleotide Analogs: Synthesis and Biological Function [Dr. Karl Heinz Scheit, 
John Wiley & Sons, Inc., New York, 1980, 288 pages]. Dr. Karl Heinz Scheit was Professor at the 
Max-Planck-lnstitut fur Biophysikalische Chemie in Gottingen, Germany, and he provides a 
comprehensive account of nucleotide analogs that covers almost 300 pages. 
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Second, in the new claims above, the term "sugar moiety" has been changed 
to - furanosyl moiety --. 4 It is believed that the new term -- furanosyl moiety -- 
more accurately describes the nucleic acid sugars which enable the skilled person 
in the art to make/use the present invention commensurate in scope with the new 
claims. Moreover, the term "furanosyl moiety" is literally supported by the 
structures in the specification. See the funanosyl structures depicted in the 
specification, pages 6 and 38. See also originally filed claim 46. The term 
"furanosyl moiety" is accepted in the art to describe the sugars present in nucleic 
acids. See, for example, Wolfram Saenger's description in his book, Principles of 
Nucleic Acid Structure [Springer-Verlag, New York, 1984, page 1]: 

A nucleotide consists of three molecular fragments: sugar, 
heterocycle, and phosphate. The sugar, ribose or deoxyribose, is in a 
cyclic, furanoside form and is connected by a fc-glycosyl linkage with 
one of four heterocyclic bases to produce the four normal nucleosides: 
adenoseine, guanosine, cytidine, and thymidine (uridine in ribonucleic 
acid, RNA). If the 3' or 5'-hydroxyl group of sugar is phosphorylated, 
we have a nucleotide. . [emphasis added; copy attached as Exhibit 3] 

See also the definition of "furanose" in Stenesh's Dictionary Of Biochemistry And 
Molecular Biology [John Wiley & Sons, New York, 1989, page 188; copy attached 
as Exhibit 4]: 

furanose A monosaccharide having a five-membered ring structure. 

Third, the non-radioactive label moiety Sig has been further clarified in the 
new claims. Thus, Sig is now defined as a "non-polypeptide, non-nucleotidyl, non- 
radioactive label moiety which can be directly or indirectly detected ..." 
Applicants respectfully point out that the term "non-nucleotidyl" is only further 
defining the nature of the non-radioactive signal, more particularly, the non- 

4 A similar enablement rejection was made in related U.S. Patent Application Serial No. 08/486,069, 
cited infra. 
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radioactive label Sig moiety. The inserted term - non-nucleotidyl - is supported 
by the specification. For example, members of the non-radioactive label moiety Sig 
are described on several pages in the specification. For example, on page 10, it is 
disclosed: 

A may be any moiety which has at least three carbon atoms and is 
capable of forming a detectable complex with a polypeptide when the 
modified nucleotide is incorporated into a double-stranded duplex 
containing either deoxyribonucleic or ribonucleic acid. . . . 

Of these preferred A moieties are biotin and iminobiotin. 

[emphasis added] 5 

See pages 96, last paragraph, continuing through page 97, first paragraph, and 

each of these members are non-nucleotidyl in nature: 

The Sig moiety employed in the make-up of the special nucleotides of 
this invention could comprise an enzyme or enzymic material, such as 
alkaline phosphatase, glucose oxidase, horseradish peroxidase or 
ribonuclease. The Sig moiety could also contain a fluorescing 
component, such as fluorescein or rhodamine or dansyl. If desired, 
the Sig moiety could include a magnetic component associated or 
attached thereto, such as a magnetic oxide or magnetic iron oxide, 
which would make the nucleotide or polynucleotide containing such a 
magnetic-containing Sig moiety detectable by magnetic means. The 
Sig moiety might also include an electron dense component, such as 
ferritin, so as to be available by observation. The Sig moiety could 
also include a radiation detecting means. The Sig moiety might also 
include a hapten component or per se be capable of complexing with 
an antibody specific thereto. Most usefully, the Sig moiety is a 

5 Biotin and iminobiotin are listed among the members for Sig in several new dependent claims. 
See, for example, new claim 828. 
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polysaccharide or oligosaccharide or monosaccharide, which is capable 
of complexing with or being attached to a sugar or polysaccharide 
binding protein, such as a lectin, e.g. Concanavilin A. The Sig 
component or moiety of the special nucleotides in accordance with 
this invention could also include a chemiluminescent component. 

[emphasis added] 6 

Entry of the new claims is respectfully requested. 

Drawings Objection 

Acknowledgement is made of the sheet (Attachment for PTO-948 (Rev. 
03/01 or earlier) that was attached to the November 26, 2003 Office Action. In 
response to the drawings objection, Applicants submitted a new set of drawings on 
December 4, 2003. The paper was titled "Transmittal of Formal Drawings" and it 
included new Figures 1-4. 

The Rejection Under 35 U.S.C. 112, Second Paragraph 

Claims 576, 578-596, 598-617, 619-637, 639-658, 660-677, 679-697, 
699-716, 718-736,738-755,757-775,777-794, and 796-825 stand rejected under 
35 U.S.C. §112, second paragraph, for indefiniteness. In the Office Action (pages 
2-3), the Examiner stated: 

Claim 595 depends from claim 576 which is comprised of an 
oligo- or deoxyribonucleotide further comprising at least one Sig 
modified nucleotide. Claim 595 is vague and indefinite as to what is 
meant by requiring that said oligo- or polynucleotide comprises at least 
one ribonucleotide. Since the only two components cited in claim 576 
are either an oligo- or polynucleotide and one or more Sig modified 

6 The boldfaced elements are also recited as members of Sig in several new dependent claims. See, 
for example, new claim 828. 
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nucleotide, it is unclear whether the ribonucleotide cited in claim 595 
is a further comprising component of the claimed polymer or whether 
this is meant to limit the one or more Sig modified nucleotide(s). Thus 
the antecedent basis for the ribonucleotide limitation in claim 595 is 
unclear. It is noted that claim 595 does not cite the at least one 
ribonucleotide as "further comprising" regarding the claimed polymer 
content. Clarification via clearer claim wording is requested. This 
unclarity is also present equivalently in instant claims 615, 676, 695, 
754, and 773. 

All of the independent claims cite the phrase "analogs thereof 1 
regarding BASE moieties therein. Consideration of the instant 
disclosure as filed as failed to reveal any definition of the metes and 
bounds of what is meant thereby. What constitutes an analog of a 
nucleobase vs. a moiety which is not an analog. Do analogs 
participate in hydrogen bonding or not? Is steric hindrance a defining 
feature regarding whether hybridization must be available for such 
analogs in duplex formation or not? Clarification via clearer claim 
wording is requested. This issue also applies to claims which depend 
directly or indirectly from the independent claims due to their 
dependence. 

The indefiniteness rejection is respectfully traversed. 

As set forth in the new claims above and in the attached table (Exhibit 1), 
claims 855, 886, 918, 1018, 1 1 20 and 1 1 54 correspond to the former rejected 
claims 595, 615, 676, 695, 754, and 773, respectively. 

In response to the first part of the indefiniteness rejection, Applicants have 
inserted the word "further" before "comprising," as suggested by the Examiner. 
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This change is reflected in each of new claims 855, 886, 918, 1018, 1 120 and 
1154. 

Regarding the second part of the indefiniteness rejection and the phrase 
"analogs thereof" as it previously defined "BASE moiety," Applicants have effected 
a number of changes reflected in the new claims as set forth above and in the 
attached table (Exhibit 1). First, their claimed compositions all recite "at least one 
modified nucleotide or modified nucleotide analog," in keeping with the support in 
the specification. See discussion above, pages 80-82. 

Second, BASE is defined as a "base moiety or a base analog comprising a 
pyrimidine, a pyrimidine analog, a purine, a purine analog, a deazapurine or a 
deazapurine analog, wherein said analog can be attached to or coupled to or 
incorporated into DNA or RNA, wherein said analog does not substantially interfere 
with double helix formation or nucleic acid hybridization." Again, the foregoing 
recitation for BASE as a base moiety or a base analog is well supported by the 
specification and the several examples of BASE analogs that are disclosed therein. 
See above discussion on pages 80-82. 

Third, several dependent claims added to the new claims provide 
embodiments for BASE analogs. For example, new claims 850-854 are directed to 

specific pyrimidine analogs (thymidine analogs, uridine analogs, deoxyuridine 
analogs, cytidine analogs and deoxycytidine analogs); 

specific uridine analogs (S-bromo^'-deoxyuridine-S 1 -phosphate); 

specific deoxycytidine analogs (5-hydroxymethyl-2 f -deoxycytidylic acid); 

specific purine analogs (adenosine analogs, deoxyadenosine analogs, 
guanosine analogs and deoxyguanosine analogs); and 

specific adenosine analogs (tubericidin and toyocamycin). 
See other dependent claims 881-885, 912-916, 946-950, 979-983, 1012-1016, 
1045-1049, 1078-1082, 1115-1119, 1149-1153, 1180-1184 and 1216-1220. 
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In light of the presentation of the new claims, Applicants respectfully request 
reconsideration and withdrawal of the indefiniteness rejection. 

The Rejection Under 35 U.S.C. 112, First Paragraph 

Claims 576,578-595,617,619-636,658,660-676,697,699-715, 736, 738- 
754, 775, and 777-793 stand rejected on enablement grounds under 35 U.S.C. 
§112, first paragraph. In the Office Action (page 3-4), the Examiner stated: 
. . . the specification, while being enabling for nucleotide containing 
embodiments wherein the sugar is a furanose moiety, such as ribose 
or deoxyribose, does not reasonably provide enablement for any 
generic sugar, such as cited in claims 576 etc. The specification does 
not enable any person skilled in the art to which it pertains, or with 
which it is most nearly connected, to make/use the invention 
commensurate in scope with these claims. 
On pages 4-5, the Examiner went to state further: 

Factors to be considered in determining whether a disclosure 
would require undue experimentation have been summarized in Ex 
parte Forman, 230 USPQ 546 (BPAI1986) and reiterated by the Court 
of Appeals in In re Wands, 8 USPQ2d 1400 at 1404 (CAFC 1988). 
The factors to be considered in determining whether undue 
experimentation is required include: (1) the quantity of 
experimentation necessary, (2) the amount or direction presented, (3) 
the presence or absence of working examples, (4) the nature of the 
invention, (5) the state of the prior art, (6) the relative skill of those in 
the art, (7) the predictability or unpredictability of the art, and (8) the 
breadth of the claims. 

The Board also stated that although the level of skill in 
molecular biology is high, the results of experiments in genetic 
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engineering are unpredictable. While all of these factors are 
considered, a sufficient amount for a prima facie case are discussed 
below. 

Upon reconsideration of the instantly claimed sugar (SM) 
structures revealed that only furanose sugar moieties are disclosed 
which form the SM structure in oligonucleotides or polynucleotides for 
which attachment and/or hybridization ability are reasonably enabled. 
It is also noted that the early biochemical textbook of Lehninger 
summarized the structure of nucleic acids such, as DNA on pages 
638-639 as a specific structure. It is noteworthy that even though 
this textbook is over 30 years old the only notable backbone structure 
analog to be significantly utilized in biochemical reactions in that of 
peptide nucleic acids. These peptide nucleic acids, however, lack any 
sugar in the backbone, but rather utilize peptide bonds with spacing 
linkages and thus is not a nucleotide polymer. In summary, the broad 
"sugar" wording for the SM moiety in the instant claims does not 
predictably support hybridization assay practice beyond the more 
limited form being "furanose". 

The enablement rejection is respectfully traversed. 

As indicated in the opening remarks of this paper, each of the new 
independent claims recite "furanosyl moiety," with no reference to or recitation of 
"sugar moiety." 

In light of the language in the new claims, Applicants respectfully request 
reconsideration and withdrawal of the indefiniteness rejection. 
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The First Rejection Under 35 U.S.C. § 102(b) 

Claims 617, 619-633, 635, 637, 639-653, 655, 657, 697, 699-712, 714, 
716, 718-731, 733, and 735 stand rejected under 35 U.S.C. §1 02(b) for 
anticipationas by Dunn et al. [ Cell 12 :23 (1977)]. In the Office Action (pages 5-6), 
the Examiner stated: 

Instant claim 617 is directed to an oligo- or polynucleotide 
which is complementary to a nucleic acid of-interest or a portion 
thereof which is construed to, indicate that normal base pairing is a 
characteristic of the claimed oligo- or polynucleotide as is well known 
for nucleic acid polymers mediated by nucleobase complementarity 
bonding practice. The oligo- or polynucleotide is also described in 
instant claim 617 as comprising at least one nucleotide modified via a 
covalently attached Sig moiety which is covalently attached directly or 
indirectly (with a chemical linkage) to a PM (phosphate moiety) 
therein. The Sig moiety is generic except that it must comprise a non- 
polypeptide, non-radioactive label. Therefore a detectable oligo-or 
polynucleotide which is covalently attached to a probe oligo- or 
polynucleotide which is complementary to a nucleic acid of interest is 
reasonably deemed to anticipate the above claimed subject matter. 
Dunn et al. at page 24 in Figure 1 depicts an adenovirus RNNSV40 
RNA conjugate wherein the SV40 RNA label is non-polypeptide and 
non-radioactive and attached via a phosphate to the terminal 
adenovirus RNA oligonucleotide which is complementary to the 
immobilized Ad2 DNA. This oligo- or polynucleotide thus anticipates 
the above listed instant claims. It is noted that instant claims such 
claim 621 etc. limit the chemical linkage option from claim 617 but 
still are deemed to include the direct phosphate linkage as in the 
reference and therefore are included as rejected claims herein. Instant 
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claim 627 is included as rejected over Dunn et al. because the Sig 
SV40 RNA is chromogenic as being well known to be detectable via 
UV light. 

The first anticipation rejection is respectfully traversed. 

As indicated in the opening remarks of this paper, Applicants have defined 
the non-radioactive label moiety Sig as being "non-polypeptide" and "non- 
nucleotidyl." As discussed in a similar rejection made in related U.S. Patent 
Application Serial No. 08/486,069, it is believed that the further definition of Sig as 
being "non-nuc/eotidyl" is a material element altogether lacking in the cited Dunn 
document. 

In view of the presentation of the new claims above, Applicants respectfully 
request reconsideration and withdrawal of the first anticipation rejection. 

The Second Rejection Under 35 U.S.C. § 102(a) 

Claims 617, 619-633, 635, 637, 639-653, 655, 657, 697, 699-712, 714, 
716, 718-731, 733, and 735 stand rejected under 35 U.S.C. §1 02(a) for 
anticipation by Hartmann et al. [ Biopolvmers 20 :2635-(1 981 )]. In the Office 
Action (pages 6-7), the Examiner stated: 

The invention is as summarized above. Hartman et al. disclose 
in the title and abstract the formation of azoRNA for hybridization 
detection of genes. The Sig label is a yellow chromogenic label which 
modifies the terminal poly(A) nucleotide as required in the instant 
claims thus similarly anticipating the instant claims as the above Dunn 
et al. reference. 

The second anticipation rejection is respectfully traversed. 
As in the case of the first anticipation rejection, the further definition in the 
new claims of the non-radioactive label moiety Sig as being "non-nucfeotidyl" is a 
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material element altogether lacking in the cited Hartmann document. 

In view of the new claims presented above, Applicants respectfully request 
reconsideration and withdrawal of the second anticipation rejection. 

The Third Rejection Under 35 U.S.C. § 102(b) 

Claims 576,578-593,596,598-613,616,617,619-637, 639-658, 660-674, 
677, 679-693,696,697,699-716, and 718-735 stand rejected under 35 U.S.C. 
§1 02(b) and (e)(2) for anticipation by Hung et al., U.S. Patent No. 4,224,408. In 
the Office Action (pages 7-8), the Examiner stated: 

Consideration of the above listed instant claims reveals that a 
non-polypeptide, non-radioactive Sig moiety covalently attached to a 
terminal nucleotide in an oligo- or polynucleotide or 
polydeoxyribonucleotide describes a generic DNA polymer. Such a 
DNA polymer may be envisioned as two segments. The first DNA 
polymer segment as the oligo- or polynucleotide or 
polydeoxyribonucleotide is complementary to a specific target nucleic 
acid via whatever nucleobase sequence is present therein. It is noted 
that the instant claims are not limited as to any particular sequence of 
desired target nucleic acid for complementarity in said first DNA 
polymer segment. The second and remaining DNA segment is 
covalently attached and thus modifies an terminal nucleotide of the 
first DNA segment and also is a Sig moiety as being non-polypeptide, 
non-radioactive and is detectable via its well known UV detectability 
of its nucleobase content. Thus, the above listed instant claims read 
on any DNA polymer. Similarly, claims which include either DNA or 
RNA oligo- or polynucleotides also read on any RNA polymer. The 
Hung et al. reference discloses both RNA and DNA, as cDNA, 
polymers in the abstract and throughout its disclosure as part of the 
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synthesis disclosure therein and therefore anticipates both the instant 
RNA and DNA type claims as listed above. It is also noted that claims 
such as instant claims 580-582 etc. do not limit or exclude the basic 
DNA or RNA polymer embodiments but only limit certain additional 
options for instant claim embodiments and thus are also rejected 
hereinunder. 

The third anticipation rejection is respectfully traversed. 

Similarly, as in the case of the two earlier anticipation rejections, the 
definition of the non-radioactive label moiety Sig in the new claims as being both 
"non-polypeptide" and "non-nuc/eotidyl" in nature represents a material element 
lacking in the cited Hung patent. 

In view of the new claims, Applicants respectfully request reconsideration 
and withdrawal of the third anticipation rejection, thereby placing the new claims, 
826-1227, in allowable condition. 

An early indication as to the allowable condition of the new claims is 
respectfully requested. 

******* 
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SUMMARY AND CONCLUSIONS 



A complete listing of all claims, including new claims 826-1227, is provided 

above. 

The fee for filing new claims 826-1 227 is $1 ,341 , based upon the 
presentation of 149 additional claims [calculated at $9 per claim X 149 = $1,341). 
The number of independent claims remains at 12, the number of previously paid for 
independent claims. The Patent and Trademark Office is hereby authorized to 
charge the requisite $1,341 claim fee to Deposit Account No. 05-1 135. No other 
fee or fees are believed due for filing this paper apart from the additional claim fee 
and extension request (three months). In the event that any other fee or fees are 
due, however, authorization is hereby given to charge the amount of any such 
fee(s) to Deposit Account No. 05-1 135, or to credit any overpayment thereto. 

If a telephone conversation would further the prosecution of the present 
application, Applicants' undersigned attorney request that he be contacted at the 
number provided below. 



ENZO LIFE SCIENCES, INC. 
c/o ENZO BIOCHEM, INC. 
527 Madison Avenue, 9 th Floor 
New York, New York 10022 
Telephone: (212) 583-0100 
Facsimile: (212) 583-0150 




Registration No. 32,567 
Attorney for Applicants 



Enz-5(D6)(C2) 



CLAIMS TABLE 



U.S. Patent Application Serial No. 08/479,997 (Engelhardt et al.) 

Filed June 7, 1995 
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Former 
Claim 


New 
Claim 


Changes (Insertion/Deletion/Substitution 
/Support in Specification 


576 


826 


insertion of "or modified nucleotide analog" 

substitution of "furanosyl" for "sugar" 

insertion of "a pyrimidine analog," "a purine analog," 

and "a deazapurine analog, wherein said analog can be 

attached to or coupled to or incorporated into DNA or 

RNA, wherein said analog does not substantially 

interfere with double helix formation or nucleic acid 

hybridization," . . . 

insertion of "non-nucleotidyl" 


578 


827 




586 


828 


insertion of "a saccharide component" 


588 


829 




589 


830 




590 


831 




591 


832 


deletion of "a member selected from the group 

consisting of" 
substitution of "or" for "and" 




833 


Page 97, lines 13-14 ("the Sig moiety is a 
polysaccharide or oligosaccharide or monosaccharide") 




834 


ibid. 


579 


835 




580 


836 




581 


837 




582 


838 




583 


839 




584 


840 


substitution of "comprises" for "of Sig includes" 


585 


841 




585 


842 


Page 57, Ex. V 


592 


843 


insertion of "the furanosyl moiety of" before "a terminal 
nucleotide" 
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593 


844 


substitution of "furanosyl" for "sugar" and "comprises" 
tor nas 


594 


845 


substitution of "furanosyl" for "sugar" and "comprises" 
tor has 

also deletion of "and 3' " 


593 


846 


substitution of "furanosyl" for "sugar" and "comprises" 
for "has" 


594 


847 


substitution of "furanosyl" for "sugar" and "comprises" 
for "has" 

also deletion of "2' and" 




848 


Page 97, lines 13-14; Page 99, lines 3-7 from bottom 
of page 




849 


Pages 2-3 ("wherein each of x, y, and z represents H- 
, HO- .) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H — 
, HO- ," . . .) taken with structural formula at lower 
half of page 8; 

Page 12, 2nd full f ("The letters x, y, and z represent 
groups attached to the 5\ 3', and 2' positions of the 
sugar moiety. They may be any of H- , HO- ," . . .); 
Page 92 ("Ribonucleoside 5'-monophosphates" and "2'- 
Deoxyribonucleotide 5'-monophosphates"); and 
Original claims 2 ("said nucleotide is a 
deoxyribonucleotide") and 3 ("said nucleotide is a 
ribonucleotide") 
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850 


Page 91 ("Two minor purines") 

Page 31, line 14 ("thymidine analogue") 

Page 62, Ex. XIII ("5-hydroxymethyluricil n 

and "5-formyl-2'-deoxyuridine H ) 
Page 63, Exs. XIV ("biotinated 5-formyl-2'- 

deoxyuridine") and XV ("biotin-coupled 5-amino-2'- 

deoxyuridine"); 
Page 64, Exs. XVI ("5-(oxy)acaetic acid-2'- 

deoxyuridine") and XVII ("biotinyl-1 ,6-diaminohexane 

amide coupled to 5-(oxy)acetic acid-2'- 

deoxyuridine"); 
Page 72, Ex. XXIV ("5-(perfluorobutyl)-2'- 

deoxyuridine"); 
Page 75, Ex. XXII ("5-(3-amino-1 -propenyl)-2'- 

deoxyuridine-5 '-triphosphate"); 
Page 76, Ex. XXXII ( fluorescein coupled to 5-(3-amino- 

1 -propyl)-2'-deoxyuridine-5' -triphosphate (AA- 

dUTP ); 

Page 78, Ex. XXXV ("5-Bromo-2'-deoxyuridine-5'- 
phosphate ); 

Page 79, Ex. XXXVII ("6-Cyano-2'-deoxyuridine-5'- 

phosphate"); and 
Page 80, Ex. XXXVIII ("6-(Methylamino)-2'- 

deoxyuridine-5 '-phosphoric acid") 




OOl 


rage /o, bx. aaXV ( b-bromo-z -deoxyundine-o - 

pnoopria 16 




852 


Page 60, Ex. X ("5-hydroxymethyl-2 , -deoxycytidylic 
acid") 




853 


Page 54, last f ("alkylating agents . . . N2 group of 
guanine, the N4 group of adenosine or the N4 group of 
cytosine are alkylated"); and 

Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 




854 


Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 


595 


855 


insertion of "further" before "comprising" 
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596 


o c ^ 

856 


insertion of "or modified nucleotide analog" 
substitution of "furanosyl" for "pentose" 
insertion of "a pyrimidine analog," "a purine analog," 
and "a deazapurine analog, wherein said analog can be 
aiiacneu to or coupieu to or incorporated into una or 
niNM, wnerein saia analog ooes not suDSianiiany 
interfere with double helix formation or nucleic acid 
hybridization," . . . 
iriberiion ot non-nucieouuyi 


598 


857 




OVJO 


pep 


insenion ot a saccnanae conriponenT 


DVJO 








PRO 




D 1 VJ 


OD I 






OOZ 


aeienon ot a memDer seieciea Trom xne group 
ourioioiing ot 

qi ihctiti ition of "or" for "anH" 
oUUolllUUUM Ul Ul IUF allU 




o wo 


rdyc / lllloo I O I *+ \ Lllc oiy lllUlcLy lb d 

polysaccharide or oligosaccharide or monosaccharide") 




864 


ibid. 


599 


865 




600 


866 




601 


867 




602 


868 




603 


869 




604 


870 


substitution of "comprises" for "of Sig includes" 




871 


Pages 2-3 ( wherein each of x, y, and z represents H - 
, HO— ," . . .) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- 
, HO- ," . . .) taken with structural formula at lower 
half of page 8; and 

Page 12, 2nd full f ("The letters x, y, and z represent 
groups attached to the 5\ 3', and 2' positions of the 
sugar moiety. They may be any of H - , HO- . . 


585 


872 


Page 57, Ex. V 
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0*70 

87 J 


Pages 2-3 ("wherein each of x, y, and z represents H- 
, HO— ,"...) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- 
, HO- ," . . .) taken with structural formula at lower 
half of page 8; and 

Page 12, 2nd full <h ('The letters x, y, and z represent 
groups attached to the 5', 3\ and 2' positions of the 
sugar moiety. They may be any of H - , HO - ," . . .) 


612 


874 


insertion of "the furanosyl moiety" 


613 


875 


insertion of "of said furanosyl moiety;" 
deletion of "at the 2' position thereof" 


614 


876 


correspondence in both claims with respect to z 
Insertion of "of said furanosyl moiety;" 

r\ /"% s*\ /ill' ir ■ 

Pages 2-3 ( wherein each of x, y, and z represents H - 
, HO- ,"...) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- 
, HO- ," . . .) taken with structural formula at lower 
half of page 8; and 

Page 12, 2nd full 1 ("The letters x, y, and z represent 
groups attached to the 5\ 3', and 2' positions of the 
sugar moiety. They may be any of H- , HO- ,"...) 




877 


Pages 2-3 ("wherein each of x, y, and z represents H- , 
HO- , . . .) taken with structural formula at bottom of 
page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- , 
HO- ,"...) taken with structural formula at lower half 
of page 8; and 

Page 12, 2nd full ^ ("The letters x, y, and z represent 
groups attached to the 5\ 3', and 2' positions of the 
sugar moiety. They may be any of H- , HO- ," . . .) 




878 


ibid. 




879 


Page 97, lines 13-14; Page 99, lines 3-7 from bottom 
of page 
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880 


Pages 2-3 ("wherein each of x, y, and z represents H- , 
HO- ,"...) taken with structural formula at bottom of 
page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- , 
HO- ," . . .) taken with structural formula at lower half 
of page 8; 

Page 12, 2nd full f ("The letters x, y, and z represent 
groups attached to the 5\ 3', and 2' positions of the 
sugar moiety. They may be any of H- , HO- ," . . .); 
Page 92 ("Ribonucleoside 5'-monophosphates" and "2 1 - 
Deoxyribonucleotide 5'-monophosphates"); 
Original claims 2 ("said nucleotide is a 
deoxyribonucleotide") and 3 ("said nucleotide is a 
ribonucleotide") 




881 


Page 91 ("Two minor purines") 

Page 31, line 14 ("thymidine analogue") 

Page 62, Ex. XIII ("5-hydroxymethyluricil" 

and "5-formyl-2 , -deoxyuridine") 
Page 63, Exs. XIV ("biotinated 5-formyl-2'- 

deoxyuridine") and XV ("biotin-coupled 5-amino-2 l - 

deoxyuridine"); 
Page 64, Exs. XVI ("5-(oxy)acaetic acid-2'- 

deoxyuridine") and XVII ("biotinyl-1 ,6-diaminohexane 

amide coupled to 5-(oxy)acetic acid-2'- 

deoxyuridine"); 
Page 72, Ex. XXIV ("5-(perfluorobutyl)-2'- 

deoxyuridine"); 
Page 75, Ex. XXII ("5-(3-amino-1 -propenyl)-2'- 

deoxyuridine-5'-triphosphate"); 
Page 76, Ex. XXXII ( fluorescein coupled to 5-(3-amino- 

1 -propyl)-2'-deoxyuridine-5'-triphosphate (AA- 

du I r ); 

Page 78, Ex. XXXV ("5-Bromo-2'-deoxyuridine-5'- 
phosphate"); 

Page 79, Ex. XXXVII ("e-Cyano^-deoxyuridine-S 1 - 

phosphate"); and 
Page 80, Ex. XXXVIII ("6-(Methylamino)-2'- 

deoxyuridine-S'-phosphoric acid") 




882 


Page 78, Ex. XXXV ( ,, 5-bromo-2 , -deoxyuridine-5 , - 
Phosphate 
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poo 


rage ou, ex. a \ o-nyoroxymetnyi-z -aeoxycyiiaync 

aCIU / 




884 


Page 54, last t ("alkylating agents . . . N2 group of 
guanine, the N4 group of adenosine or the N4 group of 
cytosine are alkylated"); 

Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 




885 


Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 


615 


886 


insertion of "further" before "comprising" 


616 


887 




617 


888 


insertion of "or modified nucleotide analog" 
substitution of furanosyl for sugar 
insertion of a pyrimidine analog, a purine analog, 
and "a deazapurine analog, wherein said analog can be 
attached to or coupled to or incorporated into DNA or 
RNA, wherein said analog does not substantially 
interfere with double helix formation or nucleic acid 
nyDnaizaTion, . . . 
insertion ot non-nucieotioyi 


619 


889 




OZ I 


QQA 

yyu 


insertion of 

deletion of "a component selected from the group 
consisting ot 




oo 1 




DOVj 


QQO 

oyz 




DO I 


QQO 




coo 
DoZ 




7^ 7 

deletion of a member selected from the group 
consisting ot 




one 


Dona Q ~7 linac 1 O 1 A t " + 1-\ /-> O ■ /-« rvtAiaf if ie* 

rage y / , lines io-i*+ \ tne oig moiety is a 

puiy odULI ldi lUc Oi UliyUodOUNdi lUc Oi niUllUoaOOf lal IUc / 






//i/W 

#*/#Cl. 


620 


897 






898 




622 


899 

W N»/ W 




623 


900 




624 


901 




625 


902 


substitution of "comprises" for "of Sig includes" 


626 


903 




626 


904 




633 


905 


insertion of "the furanosyl moiety of" 


634 


906 


substitution of "furanosyl" for "sugar" 
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635 


907 


substitution of "furanosyl" for "sugar" and "comprises" 
for "has" 

also deletion of "and 3" " 




908 


Pages 2-3 ("wherein each of x, y, and z represents H — 
, HO- , . . .) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- 
, HO- , . . .) taken with structural formula at lower 
half of page 8; and 

Page 1 2, 2nd full \ ( The letters x, y, and z represent 
groups attached to the 5', 3\ and 2' positions of the 
sugar moiety. They may be any of H - , HO - . . .) 


635 


909 


substitution of "furanosyl" for "sugar" and "comprises" 
for "has" 

also deletion of "2' and" 




910 


Page 97, lines 13-14; Page 99, lines 3-7 from bottom 
of page 




91 1 


Pages 2-3 ("wherein each of x, y, and z represents H- 
, HO- . . .) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- 
, HO- ," . . .) taken with structural formula at lower 
half of page 8; and 

Page 12, 2nd full f ( The letters x, y, and z represent 
groups attached to the 5', 3', and 2' positions of the 
sugar moiety. They may be any of H- , HO- ," . . .); 
Page 92 ("Ribonucleoside S'-monophosphates" and "2 1 - 
Deoxyribonucleotide S'-monophosphates"); 
Original claims 2 ("said nucleotide is a 
deoxyribonucleotide") and 3 ("said nucleotide is a 
ribonucleotide") 
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912 


Page 91 ("Two minor purines") 

Page 31, line 14 ("thymidine analogue") 

Page 62, Ex. XIII ("5-hydroxymethyluricil" 

and "B-formyl^'-deoxyuridine") 
Page 63, Exs. XIV ("biotinated B-formyl^ 1 - 

deoxyuridine") and XV ("biotin-coupled 5-amino-2'- 

deoxyuridine"); 
Page 64, Exs. XVI ("5-(oxy)acaetic acid-2'- 

deoxyuridine") and XVII ("biotinyl-1 ,6-diaminohexane 

amide coupled to 5-(oxy)acetic acid-2'- 

deoxyuridine"); 
Page 72, Ex. XXIV ("5-(perfluorobutyl)-2'- 

deoxyuridine"); 
Page 75, Ex. XXII ("5-(3-amino-1 -propenyl)-2'- 

deoxyuridine-5 '-triphosphate"); 
Page 76, Ex. XXXII ( fluorescein coupled to 5-(3-amino- 

1 -propyD^'-deoxyuridine-S'-triphosphate (AA- 

_J l l "T" ii \ 

dUTP ); 

Page 78, Ex. XXXV ("B-Bromo^'-deoxyuridine-S'- 
phosphate"); 

Page 79, Ex. XXXVII ("6-Cyano-2'-deoxyuridine-5'- 

phosphate"); and 
Page 80, Ex. XXXVIII ("6-(Methylamino)-2'- 

deoxyuridine-5'-phosphoric acid") 




91 3 


n — » o r~ v/v/v/\/ /mi - i i _j ■ • ■ i— i 

Page 78, Ex. XXXV ( 5-bromo-2 -deoxyuridine-5 - 
Phosphate 




914 


Page 60, Ex. X ("5-hydroxymethyl-2'-deoxycytidylic 
acid") 




y i o 


rage b4, last 1 ( alkylating agents . . . N2 group of 
guanine, the N4 group of adenosine or the N4 group of 
cytosine are alkylated"); 

Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 




916 


Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 




917 


Page 95, lines 12-14 (. . . "desirably the nucleotide is 
capable of being incorporated into a double-stranded 
polynucleotide, such as DNA, RNA or DNA-RNA 
hybrid") 
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636 


918 


insertion of "wherein said oligo- or polynucleotide 
further- 
substitution of "ribonucleotide" for 
"deoxyribonucleotide" 
"ribonucleotide" is recited in claim 617 
see also specification, page 53, middle % 




919 


Page 95, lines 12-14 (.. . "desirably the nucleotide is 
capable of being incorporated into a double-stranded 
polynucleotide, such as DNA, RNA or DNA-RNA 
hybrid") 

"ribonucleotide" is recited in claim 617 




920 


Page 94, 4th & 5th lines from bottom of page (. . . 
"when the nucleotide is deoxyribonucleotide" . . .) 


637 


921 


insertion of or modified nucleotide analog 

substitution of furanosyl for pentose 

insertion of "a pyrimidine analog," "a purine analog," 

and "a deazapurine analog, wherein said analog can be 

attached to or coupled to or incorporated into DNA or 

RNA, wherein said analog does not substantially 

interfere with double helix formation or nucleic acid 

nyonaizaiion, . . . 

insertion of "non-nucleotidyl" 


coy 






647 


923 


insertion of "a saccharide component" 

aeietion ot a component selected trom tne group 

consisting ot 


f\AQ 


Q9A 




uuu 








Q9fi 






Q97 


utJitJLiun ui d iiiuniuci bcicuicu irurii irie yruup 
non^i^tino of" 




928 


Page 97, lines 13-14 ("the Sig moiety is a 
polysaccharide or oligosaccharide or monosaccharide") 




929 


ibid. 


640 


930 




641 


931 




642 


932 




643 


933 




644 


934 
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645 


935 


substitution of "comprises" for "of Sig includes" 




r\ o 

936 


Pages 2-3 ( wherein each of x, y, and z represents H - 
, HO- ,"...) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- 
, HO- ," . . .) taken with structural formula at lower 
half of page 8; and 

Page 12, 2nd full f ('The letters x, y, and z represent 
groups attached to the 5\ 3', and 2' positions of the 
sugar moiety. They may be any of H- , HO- ,"...) 


646 


937 


Page 57, Ex. V 




938 


/"\ f~\ /III* If* 1 mil 

Pages 2-3 ( wherein each of x, y, and z represents H - 

1 1 f~\ II v m 1 ■ , I • . 1 r ■ . |_ « » 

, HO- , . . .) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H — 
, HO- ," . . .) taken with structural formula at lower 
half of page 8; and 

Page 12, 2nd full 1 ("The letters x, y, and z represent 
groups attached to the 5', 3\ and 2' positions of the 
sugar moiety. They may be any of H- , HO- ,"...) 


653 


939 


insertion of "the furanosyl moiety" 


654 


940 


insertion of "of said furanosyl moiety;" 
deletion of "at the 2' position thereof" 


655 


941 


correspondence in both claims with respect to z 
Insertion of "of said furanosyl moiety;" 

i— v r\ /til* i_r i «. ■ ■ 

Pages 2-3 ( wherein each of x, y, and z represents H - 
, HO- ," . . .) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- 
, HO- ," . . .) taken with structural formula at lower 
half of page 8; 

Page 12, 2nd full t ("The letters x, y, and z represent 
groups attached to the 5\ 3\ and 2' positions of the 
sugar moiety. They may be any of H - , HO- ,"...) 
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942 


Pages 2-3 ( wherein each of x, y, and z represents H- , 
HO- , . . .) taken with structural formula at bottom of 
page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- , 
HO- ," . . .) taken with structural formula at lower half 
of page 8; 

Page 12, 2nd full ^ ("The letters x, y, and z represent 
groups attached to the 5', 3', and 2' positions of the 
sugar moiety. They may be any of H- , HO- ,"...) 




943 


ibid. 




944 


Page 97, lines 13-14; Page 99, lines 3-7 from bottom 
of page 




945 


Pages 2-3 ("wherein each of x, y, and z represents H- , 
HO- ,"...) taken with structural formula at bottom of 
page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- , 
HO- ," . . .) taken with structural formula at lower half 
of page 8; 

Page 12, 2nd full f ("The letters x, y, and z represent 
groups attached to the 5', 3\ and T positions of the 
sugar moiety. They may be any of H- , HO- ," . . .); 
Page 92 ("Ribonucleoside S'-monophosphates" and "2 f - 
Deoxyribonucleotide 5 '-monophosphates"); 
Original claims 2 ("said nucleotide is a 
deoxyribonucleotide") and 3 ("said nucleotide is a 
ribonucleotide") 
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946 


Page 91 ("Two minor purines") 

Page 31, line 14 ("thymidine analogue") 

Page 62, Ex. XIII ("5-hydroxymethyluricil" 

and "5-formyl-2'-deoxyuridine") 
Page 63, Exs. XIV ("biotinated 5-formyl-2'- 

deoxyuridine") and XV ("biotin-coupled S-amino^'- 

deoxyuridine"); 
Page 64, Exs. XVI ("5-(oxy)acaetic acid-2'- 

deoxyuridine") and XVII ("biotinyl-1 ,6-diaminohexane 

amide coupled to 5-(oxy)acetic acid-2'- 

deoxyuridine"); 
Page 72, Ex. XXIV ("5-(perfluorobutyl)-2'- 

deoxyuridine"); 
Page 75, Ex. XXII ("5-(3-amino-1 -propenyl)-2'- 

deoxyuridine-S'-triphosphate"); 
Page 76, Ex. XXXII ( fluorescein coupled to 5-(3-ammo- 

1 -propyD^'-deoxyuridine-S'-triphosphate (AA- 

dUTP ); 

Page 78, Ex. XXXV ("S-Bromo^'-deoxyuridine-S'- 
phosphate"); 

Page 79, Ex. XXXVII ("e-Cyano^'-deoxyuridine-S'- 

phosphate"); and 
Page 80, Ex. XXXVIII ("6-(Methylamino)-2'- 

deoxyuridine-5' -phosphoric acid") 




Ck A "7 

y4/ 


Page 78, Ex. XXXV ( 5-bromo-2 -deoxyuridine-5 - 
phosphate 




Q 


rage oO, hx. X ( o-hydroxymethyl-2 -deoxycytidylic 
acid") 




949 


Page 54, last \ ("alkylating agents . . . N2 group of 
guanine, the N4 group of adenosine or the N4 group of 
cytosine are aiKyiaieu j, 

Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 




950 


Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 


637 


951 


"ribonucleotide" is recited in claims 637 and 921 
see also specification, page 53, middle \ 




952 


Page 95, lines 12-14 (.. . "desirably the nucleotide is 
capable of being incorporated into a double-stranded 
polynucleotide, such as DNA, RNA or DNA-RNA 
hybrid") 
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riDonucieoiiae is recited in claims do / ana yz I 
see also specification, page 53, middle f 




954 


Page 95, lines 12-14 (. . . "desirably the nucleotide is 
capable of being incorporated into a double-stranded 
polynucleotide, such as DNA, RNA or DNA-RNA 
hybrid") 

"ribonucleotide" is recited in claims 637 and 921 




955 


Page 94, 4th & 5th lines from bottom of page (. . . 
"when the nucleotide is deoxyribonucleotide" . . .) 


658 


956 


insertion of "or modified nucleotide analog" 
substitution of furanosyl for sugar 
insertion of "a pyrimidine analog," "a purine analog," "a 
deazapurine analog, wherein said analog can be 
aiTacnea to or coupiea to or incorporatea into una or 
niMM, wnerem saia analog aoes nox suusianiiany 
interfere with double helix formation or nucleic acid 

11 y UflUIZd IIOI 1, . . . 

insertion of "non-nucleotidyl" 

IllbtJiUUM Ul d oaUUlldilUc UUll l|JUllt?Hl 










C70 O 




O / \J 


QRQ 




fi71 
u / 1 


QfiO 

C/DU 








ucicLiori ot a mernuer seiecxeu irom tne group 

pnncic+inn nf " 




\J\Jt- 


Panp Q7 linpQ 1^-1 A f"thp mn mriiptv iq a 
nolv^apphariHp or olino^apphariHp nr mr>nn^flpphariHp ! M 




963 




661 


964 




662 


965 




663 


966 




664 


967 




665 


968 




666 


969 


substitution of "comprises" for "of Sig includes" 


667 


970 




667 


971 




673 


972 


insertion of "the furanosyl moiety of" 


674 


973 


substitution of "furanosyl" for "sugar" 
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675 


974 


substitution of "furanosyl" for "sugar" and "comprises" 
for "has" 

also deletion of "and 3* " 




975 


Pages 2-3 ( wherein each of x, y, and z represents H - 
, HO- ," . . .) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- 
, HO- . . .) taken with structural formula at lower 
halt ot page o; and 

Page 12, 2nd full f ("The letters x, y, and z represent 
groups attached to the 5\ 3\ and 2' positions of the 
sugar moiety. They may be any of H - , HO- . . .); 


675 


976 


substitution of "furanosyl" for "sugar" and "comprises" 
for "has" 

also deletion of "2* and" 




977 


Page 97, lines 13-14; Page 99, lines 3-7 from bottom 
of page 




978 


Pages 2-3 ("wherein each of x, y, and z represents H- , 
HO- ,"...) taken with structural formula at bottom of 
page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- , 
HO- ,"...) taken with structural formula at lower half 
of page 8; and 

Page 12, 2nd full f ("The letters x, y, and z represent 
groups attached to the 5', 3\ and 2' positions of the 
sugar moiety. They may be any of H- , HO- ," . . .); 
Page 92 ("Ribonucleoside S'-monophosphates" and "2 1 - 
Deoxyribonucleotide S'-monophosphates"); 
Original claims 2 ("said nucleotide is a 
deoxyribonucleotide") and 3 (said nucleotide is a 
ribonucleotide") 
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979 


Page 91 ("Two minor purines") 

Page 31, line 14 ("thymidine analogue") 

Page 62, Ex. XIII ("S-hydroxymethyluricil" 

and "5-formyl-2'-deoxyuridine") 
Page 63, Exs. XIV ("biotinated 5-formyl-2'- 

deoxyuridine") and XV ("biotin-coupled 5-amino-2'- 

deoxyuridine"); 
Page 64, Exs. XVI ("5-(oxy)acaetic acid-2'- 

deoxyuridine") and XVII ("biotinyl-1 ,6-diaminohexane 

amide coupled to 5-(oxy)acetic acid-2'- 

deoxyuridine"); 
Page 72, Ex. XXIV ('^-(perfluorobutyl)^'- 

deoxyuridine"); 
Page 75, Ex. XXII ("5-(3-amino-1 -propenyl)-2'- 

deoxyuridine-5 '-triphosphate"); 
Page 76, Ex. XXXII ( fluorescein coupled to 5-(3-amino- 

1 -propyD^'-deoxyuridine-S'-triphosphate (AA- 

dUTP ); 

Page 78, Ex. XXXV ("5-Bromo-2'-deoxyuridine-5'- 
phosphate"); 

Page 79, Ex. XXXVII ("6-Cyano-2 , -deoxyuridine-5'- 

phosphate"); and 
Page 80, Ex. XXXVIII ("6-(Methylamino)-2'- 

deoxyuridine-5'-phosphoric acid") 




you 


rage /o, bx. XXXV ( o-bromo-2 -deoxyundine-o - 
phosphate 




981 


Page 60, Ex. X ("5-hydroxymethyl-2 , -deoxycytidylic 
acid") 




C70Z 


rage o4, last ]| ( alkylating agents . . . i\iz group ot 
guanine, the N4 group of adenosine or the N4 group of 
cytosine are alkylated"); 

Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 




983 


Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 




984 


Page 95, lines 12-14 (. . . "desirably the nucleotide is 
capable of being incorporated into a double-stranded 
polynucleotide, such as DNA, RNA or DNA-RNA 
hybrid") 
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985 


insertion of "wherein said oligo- or polynucleotide 
further 

substitution of "ribonucleotide" for 
"deoxyribonucleotide" 
"ribonucleotide" is recited in claim 617 
see also specification, page 53, middle If 




986 


Page 95, lines 12-14 (.. . "desirably the nucleotide is 
capable of being incorporated into a double-stranded 
polynucleotide, such as DNA, RNA or DNA-RNA 
hybrid") 




987 


Page 94, 4th & 5th lines from bottom of page (. . . 
"when the nucleotide is deoxyribonucleotide" . . .) 


677 


988 


insertion of "or modified nucleotide analog" 

substitution of "furanosyl" for "sugar" 

insertion of "a pyrimidine analog," "a purine analog," 

and "a deazapurine analog, wherein said analog can be 

attached to or coupled to or incorporated into DNA or 

RNA, wherein said analog does not substantially 

interfere with double helix formation or nucleic acid 

hybridization," . . . 

insertion of "non-nucleotidyl" 

insertion of an "saccharide component" 

deletion of "a member selected from the group 

consisting ot 


O / i3 


QOQ 




OOO 








QQ1 






QQ9 




FSQ1 


3 SO 


utMtJuuii ot a rnernuer seiecieu Trorn xne group 

rrincicfinn r*f " 
loio li i ly Ul 




994 


Paap 97 linp<; 13-14- ("thp Rin mniptv i<; a 
polysaccharide or oligosaccharide or monosaccharide") 




995 


ibid. 


680 


996 




681 


997 




682 


998 




683 


999 




684 


1000 




685 


1001 


substitution of "comprises" for "of Sig includes" 
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1002 


Pages 2-3 ( wherein each of x, y, and z represents H- 
, HO- ," . . .) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- 
, HO- ,"...) taken with structural formula at lower 
half of page 8; 

Page 12, 2nd full 1 ("The letters x, y, and z represent 
groups attached to the 5\ 3\ and 2' positions of the 
sugar moiety. They may be any of H- , HO- ," . . .) 




1003 


Page 57, Ex. V 




1004 


Pages 2-3 ( wherein each of x, y, and z represents H - 
, HO - , . . .) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- 
, HO - ,"...) taken with structural formula at lower 
half of page 8; and 

Page 12, 2nd full \ ("The letters x, y, and z represent 
groups attached to the 5\ 3', and 2' positions of the 
sugar moiety. They may be any of H - , HO- ," . . .) 


692 


1005 


insertion of "the furanosyl moiety" 


693 


1006 


insertion of "of said furanosyl moiety;" 
deletion of "at the 2' position thereof" 




1007 


correspondence in both claims with respect to z 
Insertion of "of said furanosyl moiety;" 
Pages 2-3 ( wherein each of x, y, and z represents H - 
, HO- ," . . .) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- 
, HO- ," . . .) taken with structural formula at lower 
half of page 8; and 

Page 12, 2nd full \ ("The letters x, y, and z represent 
groups attached to the 5\ 3\ and 2' positions of the 
sugar moiety. They may be any of H - , HO- ," . . .) 
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1 /"\ /™\ l"l 

1008 


Pages 2-3 ( wherein each of x, y, and z represents H- , 
HO- ,"...) taken with structural formula at bottom of 
page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- , 
HO- ,"...) taken with structural formula at lower half 
of page 8; and 

Page 12, 2nd full <k ("The letters x, y, and z represent 
groups attached to the 5\ 3\ and 2' positions of the 
sugar moiety. They may be any of H- , HO- ," . . .); 




1009 


ibid. 




1010 


Page 97, lines 13-14; Page 99, lines 3-7 from bottom 
of page 




1011 


Pages 2-3 ("wherein each of x, y, and z represents H- , 
HO- ,"...) taken with structural formula at bottom of 
page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- , 
HO- ,"...) taken with structural formula at lower half 
of page 8; and 

Page 12, 2nd full f ("The letters x, y, and z represent 
groups attached to the 5\ 3\ and 2' positions of the 
sugar moiety. They may be any of H- , HO- ," . . .); 
Page 92 ("Ribonucleoside 5'-monophosphates" and "2'- 
Deoxyribonucleotide 5'-monophosphates"); 
Original claims 2 ("said nucleotide is a 
deoxyribonucleotide") and 3 ("said nucleotide is a 
ribonucleotide") 
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1012 


Page 91 ("Two minor purines") 

Page 31, line 14 ("thymidine analogue") 

Page 62, Ex. XIII ("5-hydroxymethyluricil" 

and "5-formyl-2'-deoxyuridine") 
Page 63, Exs. XIV ("biotinated 5-formyl-2'- 

deoxyuridine") and XV ("biotin-coupled 5-amino-2'- 

deoxyuridine"); 
Page 64, Exs. XVI ("5-(oxy)acaetic acid-2'- 

deoxyuridine") and XVII ("biotinyl-1 ,6-diaminohexane 

amide coupled to 5-(oxy)acetic acid-2'- 

deoxyuridine"); 
Page 72, Ex. XXIV ("5-(perfluorobutyl)-2'- 

deoxyuridine"); 
Page 75, Ex. XXII ("5-(3-amino-1 -propenyl)-2'- 

deoxyuridine-S'-triphosphate"); 
Page 76, Ex. XXXII ( fluorescein coupled to 5-(3-amino- 

1 -propyl)-2'-deoxyuridine-5'-triphosphate (AA- 

dUTP ); 

Page 78, Ex. XXXV ("S-Bromo^'-deoxyuridine-B 1 - 
phosphate"); 

Page 79, Ex. XXXVII ("6-Cyano-2'-deoxyuridine-5'- 

phosphate"); and 
Page 80, Ex. XXXVIII ("6-(Methylamino)-2'- 

deoxyuridine-5' -phosphoric acid") 




I 01 o 


Page 78, Ex. XXXV ( 5-bromo-2 -deoxyuridme-5 - 
phosphate 




1014 


Page 60, Ex. X ("5-hydroxymethyl-2'-deoxycytidylic 
acid") 




1 01 o 


i~ "l ___+_. _ _ ^ J_\ 1 ____. Ml /It ^_ ^ II t _____ * _ ^ ^ * ft 1 ^\ _____ _______ ______ C 

Page 54, last }\ ( alkylating agents . . . N2 group of 
guanine, the N4 group of adenosine or the N4 group of 
uyiosine are aiKyiaxea /, 

Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 




1016 


Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 




1017 


Page 95, lines 12-14 (. . . "desirably the nucleotide is 
capable of being incorporated into a double-stranded 
polynucleotide, such as DNA, RNA or DNA-RNA 
hybrid") 




1018 


Page 94, 3rd line from bottom of page ("when the 
nucleotide is a ribonucleotide") 
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1019 


Page 95, lines 12-14 (.. . "desirably the nucleotide is 
capable of being incorporated into a double-stranded 
polynucleotide, such as DNA, RNA or DNA-RNA 
hybrid") 




1020 


Page 94, 4th & 5th lines from bottom of page ("when 
the nucleotide is deoxyribonucleotide") 


696 


1021 




697 


1022 


insertion of "or modified nucleotide analog" 

■ •*••* f it t 1 11 r 11 ii 

substitution of furanosyl for sugar 

■ _ < * r 11 ■ ■ 1 • 1 tin • 1 11 

insertion of a pynmidine analog, a purine analog, 
and "a deazapurine analog, wherein said analog can be 
attached to or coupled to or incorporated into DNA or 
niMA, wnerein saio analog does not suDstantiany 
interfere with double helix formation or nucleic acid 

k^w t>f*i^l 0+1 " 

nyDriaizaiion, . . . 

insertion of "non-nucleotidyl" 

lllociLIUIl Ul d bdOUi Idl lUc UUllipUilcMl 


\J ZJ ZJ 






70ft 
/ wo 


1 H9A 




7HQ 

/ UC7 






7 1 O 


1 OOfi 
I UZD 




71 1 


1 H97 


aeieiion ot a memDer seieciea irom tne group 

r*r\ no let! nn /"vf " 

ouiibioiiny Ul 




1 H9ft 


rage 3/, iiritsb i o- 1 *+ \ ine oig moicuy IS a 

nnlx/c^rT^h ariH a r nlinncarr'harirlo r\r nnncaprharirlo" \ 
pui y dduti i d i me ui ui iy UoaUbi idl iuc ui i nui iUodL»L>i idiiuc / 




1 09Q 

1 \J £m ZJ 


ihiH 


700 


1 0^0 




701 


1 031 

1 W O 1 




702 


1032 




703 


1033 




704 


1034 




705 


1035 


substitution of "comprises" for "of Sig includes" 


706 


1036 




706 


1037 




712 


1038 


insertion of "the furanosyl moiety of" 


713 


1039 


substitution of "furanosyl" for "sugar" 


714 


1040 


substitution of "furanosyl" for "sugar" and "comprises" 
for "has" 

also deletion of "and 3' " 
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1 041 


Pages 2-3 ( wherein each of x, y, and z represents H — 
, HO- ,"...) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ( wherein each of x, y, and z represents H - 
, HO- ," . . .) taken with structural formula at lower 
half of page 8; and 

Page 12, 2nd full \ ("The letters x, y, and z represent 
groups attached to the 5\ 3\ and 2 1 positions of the 
sugar moiety. They may be any of H - , HO - ," . . .) 


714 


1042 


substitution of "furanosyl" for "sugar" and "comprises" 
for "has" 

also deletion of "2' and" 




1043 


Page 97, lines 13-14; Page 99, lines 3-7 from bottom 
of page 




1044 


Pages 2-3 ("wherein each of x, y, and z represents H- , 
HO- ," . . .) taken with structural formula at bottom of 
page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- , 
HO- ," . . .) taken with structural formula at lower half 
of page 8; 

Page 12, 2nd full 1 ("The letters x, y, and z represent 
groups attached to the 5\ 3\ and T positions of the 
sugar moiety. They may be any of H- , HO- ," . . .); 
Page 92 ("Ribonucleoside S'-monophosphates" and "2'- 
Deoxyribonucleotide 5'-monophosphates"); and 
Original claims 2 ("said nucleotide is a 
deoxyribonucleotide") and 3 ("said nucleotide is a 
ribonucleotide") 
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1045 


Page 91 ("Two minor purines") 

Page 31, line 14 ("thymidine analogue") 

Page 62, Ex. XIII ("5-hydroxymethyluricil" 

and "5-formyl-2'-deoxyuridine") 
Page 63, Exs. XIV ("biotinated 5-formyl-2'- 

deoxyuridine") and XV ("biotin-coupled 5-amino-2'- 

deoxyuridine"); 
Page 64, Exs. XVI ("5-(oxy)acaetic acid-2'- 

deoxyuridine") and XVII ("biotinyl-1 ,6-diaminohexane 

amide coupled to 5-(oxy)acetic acid-2'- 

deoxyuridine"); 
Page 72, Ex. XXIV ("5-(perfluorobutyl)-2'- 

deoxyuridine"); 
Page 75, Ex. XXII ("5-(3-amino-1 -propenyl)-2'- 

deoxyuridine-5'-triphosphate"); 
Page 76, Ex. XXXII ( fluorescein coupled to 5-(3-amino- 

1 -propyD^'-deoxyuridine-S'-triphosphate (AA- 

dUTP ); 

Page 78, Ex. XXXV ("S-Bromo^'-deoxyuridine-S'- 
phosphate"); 

Page 79, Ex. XXXVII ("6-Cyano-2'-deoxyuridine-5'- 

phosphate"); and 
Page 80, Ex. XXXVIII re-tMethylamino)^ 1 - 

deoxyuridine-5' -phosphoric acid") 




1 04b 


Page 78, Ex. XXXV ( o-bromo-2 -deoxyuridine-5 - 
phosphate 




1047 


Page 60, Ex. X ("5-hydroxymethyl-2'-deoxycytidylic 
acid") 




1 04o 


rage 54, last 1 ( alkylating agents . . . IM2 group of 
guanine, the N4 group of adenosine or the N4 group of 

OylUoliifci die alKyiaicU J, 

Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 




1049 


Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 




1050 


Page 95, lines 12-14 (.. . "desirably the nucleotide is 
capable of being incorporated into a double-stranded 
polynucleotide, such as DNA, RNA or DNA-RNA 
hybrid") 




1051 


Page 94, 3rd line from bottom of page ("when the 
nucleotide is a ribonucleotide") 
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1052 


Page 95, lines 12-14 (. . . "desirably the nucleotide is 
capable of being incorporated into a double-stranded 
polynucleotide, such as DNA, RNA or DNA-RNA 
hybrid") 




1053 


Page 94, 4th & 5th lines from bottom of page ("when 
the nucleotide is deoxyribonucleotide") 


716 


1054 


insertion of "or modified nucleotide analog" 
substitution of furanosyl for sugar 

* — _ • " X II ' * _l * 1 II II • 1 II 

insertion of a pynmidine analog, a purine analog, 
and "a deazapurine analog, wherein said analog can be 
attached to or coupled to or incorporated into DNA or 
niNA, wnerein saiu analog aoes not substantially 
interfere with double helix formation or nucleic acid 

kiwi"* r ! r\ \ "7 Q+i/^ n 

i iy unu iza iiui l, . , . 

insertion of "non-nucleotidyl" 

iiiociiiun ui a oacjui tar iuc cornponeni 


718 


1 ORR 

1 UJ J 




797 






79fi 


1 HR7 




79Q 

/ Z.C7 






7^0 


1 ORQ 


aeienon ot a memDer seiecieo irom xne group 

UUl lolo til iy UI 




1 OfiO 


Pano Q7 linoc 1*3-1 A /"tho Qin mniotw ic a 

raye <y / , uiicb i o- 1 *#• \ ine oig rnoieiy is a 
polysaccharide or oligosaccharide or monosaccharide") 




1061 


ibid. 


71 Q 


1 OR9 
I uoz 




720 


1063 




791 
/ Z I 


I KJOh- 


suDsxituTion ot comprises Tor ot oig inciuoes 


799 


1 nfiR 

I UDO 




79*3 


1 Ofifi 
I uuu 




724 


1067 




79R 

/ Zj 


1 OfiH 


icuiLaLiun lur a is lounu or suppurieu in coin claims 
recitation for y in claim 1068 is supported by one of 
the members of y in claim 725 


725 


1069 


latter half of claim 725 
Page 57, Ex. V 




1070 


recitation for "x" is found or supported by claim 1054 


731 


1071 


inserted "the furanosyl moiety of" 


732 


1072 


insertion of "of said furanosyl moiety;" 
deletion of "at the 2' position thereof" 
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733 


1073 


correspondence in both claims with respect to z 
insertion of "of said furanosyl moiety;" 
Pages 2-3 ( wherein each of x, y, and z represents H - 
, HO- ,"...) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- 
, HO- ,"...) taken with structural formula at lower 
half of page 8; and 

Page 12, 2nd full \ ("The letters x, y, and z represent 
groups attached to the 5\ 3', and 2' positions of the 
sugar moiety. They may be any of H - , HO - ," . . .) 




1 074 


Pages 2-3 ( wherein each of x, y, and z represents H- , 
HO- ,"...) taken with structural formula at bottom of 
page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- , 
HO- ," . . .) taken with structural formula at lower half 
of page 8; and 

Page 1 2, 2nd full 1 ("The letters x, y, and z represent 
groups attached to the 5\ 3\ and T positions of the 
sugar moiety. They may be any of H- , HO- ," . . .); 




1075 


ibid. 




1076 


Page 97, lines 13-14; Page 99, lines 3-7 from bottom 
of page 




1077 


Pages 2-3 ("wherein each of x, y, and z represents H- , 
HO- ,"...) taken with structural formula at bottom of 
page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- , 
HO- ,"...) taken with structural formula at lower half 
of page 8; 

Page 12, 2nd full \ ("The letters x, y, and z represent 
groups attached to the 5 1 , 3\ and 2' positions of the 
sugar moiety. They may be any of H- , HO- ," . . .); 
Page 92 ("Ribonucleoside S'-monophosphates" and "2'- 
Deoxyribonucleotide S'-monophosphates"); 
Original claims 2 ("said nucleotide is a 
deoxyribonucleotide") and 3 ("said nucleotide is a 
ribonucleotide") 
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1078 


Page 91 ("Two minor purines") 

Page 31, line 14 ("thymidine analogue") 

Page 62, Ex. XIII ( n 5-hydroxymethyluricil" 

and "5-formyl-2 , -deoxyuridine") 
Page 63, Exs. XIV ("biotinated 5-formyl-2'- 

deoxyuridine") and XV ("biotin-coupled 5-amino-2'- 

deoxyuridine"); 
Page 64, Exs. XVI ("5-(oxy)acaetic acid-2'- 

deoxyuridine") and XVII ("biotinyl-1 ,6-diaminohexane 

amide coupled to 5-(oxy)acetic acid-2 1 - 

deoxyuridine"); 
Page 72, Ex. XXIV ("5-(perfluorobutyl)-2'- 

deoxyuridine"); 
Page 75, Ex. XXII ("5-(3-amino-1 -propenyl)-2'- 

deoxyuridine-5'-triphosphate"); 
Page 76, Ex. XXXII ( fluorescein coupled to 5-(3-amino- 

1 -propyD^'-deoxyuridine-S'-triphosphate (AA- 

Al ITD"\ . 

dUTP ); 

Page 78, Ex. XXXV C5-Bromo-2'-deoxyuridine-5'- 
pnospnate ); 

Page 79, Ex. XXXVII ("e-Cyano^'-deoxyuridine-S'- 

phosphate"); and 
Page 80, Ex. XXXVIII ("6-(Methylamino)-2'- 

aeoxyuriaine-o -pnospnoric acid / 




i u /y 


rage /o, tx. aaav ( o-Dromo-z -deoxyuridine-o - 
phosphate 




1080 


Page 60, Ex. X ("S-hydroxymethyl^'-deoxycytidylic 
acid") 




1 OQ 1 

I Uo I 


rage 04, last "| ( alkylating agents . . . Nz group ot 
guanine, the N4 group of adenosine or the N4 group of 

uynjoiiic cue ai i\.y id icu /, 

Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 




1082 


Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 




1083 


Page 95, lines 12-14 (. . . "desirably the nucleotide is 
capable of being incorporated into a double-stranded 
polynucleotide, such as DNA, RNA or DNA-RNA 
hybrid") 




1084 


Page 94, 3rd line from bottom of page ("when the 
nucleotide is a ribonucleotide") 
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1085 


Page 95, lines 12-14 (. . . "desirably the nucleotide is 
capable of being incorporated into a double-stranded 
polynucleotide, such as DNA, RNA or DNA-RNA 
hybrid") 




1086 


Page 94, 4th & 5th lines from bottom of page ("when 
the nucleotide is deoxyribonucleotide") 


735 


1087 




736 


1088 


insertion of "or modified nucleotide analog" 

substitution of "furanosyl" for "sugar" 

insertion of "a pyrimidine analog," "a purine analog," 

and "a deazapurine analog, wherein said analog can be 

attached to or coupled to or incorporated into DNA or 

RNA, wherein said analog does not substantially 

interfere with double helix formation or nucleic acid 

hybridization," . . . 

insertion of "non-nucleotidyl" 


738 


1089 


deletion of "a component selected from the group 
consisting of" 


742 


1 090 


insertion of "a saccharide component" 


~I A A 

744 


1 091 




745 


1092 




746 


1093 




747 


1094 


deletion of "a member selected from the group 
consisting of" 




1095 


Page 97, lines 13-14 ( the Sig moiety is a 

1 1 " 1 | • ■ ■ 1 |_ • _| n \ 

polysaccharide or oligosaccharide or monosaccharide ) 




1096 


ibid. 


749 


1097 , 


Page 57, Ex. V 


750 


1098 


substitution of comprising for is selected from the 
group consisting of 

rage zo, last two lines, tnrougn rage z/, 1st "| 


751 


1099 


Page 57, Ex. V 


739 


1100 




740 


1101 






1102 


Page 1 1, last if ("that the chemical linkage group be 
derived from a primary amine, and have the structure - 
CH2-NH-,") 




1103 


Page 11, penultimate 1 ("-CH = CH-CH 2 -") 




1104 


Page 1 1, last if, through Page 12, 1st f 
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1 1 nc 


substitution of "comprises" for "of Sig includes" 
Original claim 25 


741 


1106 




741 


1107 




751 


1108 


substitution of "furanosyl" for "phosphate" 


752 


1109 


substitution of "furanosyl" for "sugar" 


753 


1110 


substitution of "furanosyl" for "sugar" and "comprises" 
for "has" 

also deletion of "and 3' " 




1111 


Pages 2-3 ("wherein each of x, y, and z represents H- 
, HO- ," . . .) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- 
, HO- ," . . .) taken with structural formula at lower 
half of page 8; 

Page 1 2, 2nd full f (The letters x, y, and z represent 
groups attached to the 5\ 3\ and 2' positions of the 
sugar moiety. They may be any of H - , HO- ," . . .); 


753 


1112 


substitution of "furanosyl" for "sugar" and "comprises" 
for "has" 

also deletion of "2' and" 




1113 


Page 97, lines 13-14; Page 99, lines 3-7 from bottom 
of page 




1114 


Pages 2-3 ("wherein each of x, y, and z represents H- , 
HO- ,"...) taken with structural formula at bottom of 
page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- , 
HO- ," . . .) taken with structural formula at lower half 
of page 8; and 

Page 12, 2nd full if ("The letters x, y, and z represent 
groups attached to the 5', 3', and 2' positions of the 
sugar moiety. They may be any of H- , HO- ," . . .); 
Page 92 ("Ribonucleoside S'-monophosphates" and "2'- 
Deoxyribonucleotide 5'-monophosphates"); 
Original claims 2 ("said nucleotide is a 
deoxyribonucleotide") and 3 ("said nucleotide is a 
ribonucleotide") 
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1115 


Page 91 ("Two minor purines") 

Page 31, line 14 ("thymidine analogue") 

Page 62, Ex. XIII ("5-hydroxymethyluricil" 

and "5-formyl-2'-deoxyuridine") 
Page 63, Exs. XIV ("biotinated 5-formyl-2'- 

deoxyuridine") and XV ("biotin-coupled 5-amino-2'- 

deoxyuridine"); 
Page 64, Exs. XVI ("5-(oxy)acaetic acid-2'- 

deoxyuridine") and XVII ("biotinyl-1 ,6-diaminohexane 

amide coupled to 5-(oxy)acetic acid-2'- 

deoxyuridine"); 
Page 72, Ex. XXIV ("5-(perfluorobutyl)-2'- 

deoxyuridine"); 
Page 75, Ex. XXII ("5-(3-amino-1 -propenyl)-2'- 

deoxyuridine-5'-triphosphate"); 
Page 76, Ex. XXXII ("fluorescein coupled to 5-(3-amino- 

1 -propyl)-2'-deoxyuridine-5'-triphosphate (AA- 

dUTP"); 

Page 78, Ex. XXXV ("5-Bromo-2'-deoxyuridine-5'- 
phosphate"); 

Page 79, Ex. XXXVII ("6-Cyano-2'-deoxyuridine-5'- 

phosphate"); and 
Page 80, Ex. XXXVIII ("6-(Methylamino)-2'- 

deoxyuridine-S'-phosphoric acid") 




1116 


Page 78, Ex. XXXV ("S-bromo^'-deoxyuridine-S 1 - 
phosphate 




1117 


Page 60, Ex. X ("S-hydroxymethyl^-deoxycytidylic 
acid") 




1 118 


Page 54, last 1f ("alkylating agents . . . N2 group of 
guanine, the N4 group of adenosine or the N4 group of 
cytosine are alkylated"); 

Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 




1119 


Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 


754 


1120 


insertion of "further" before "comprising" 
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755 


1 1 21 


insertion of "or modified nucleotide analog" 

i * * . * ■ r it r i if r it if 

substitution of furanosyl for sugar 

insertion of "a pyrimidine analog," "a purine analog," 

and "a deazapurine analog, wherein said analog can be 

attached to or coupled to or incorporated into DNA or 

RNA, wherein said analog does not substantially 

interfere with double helix formation or nucleic acid 

hybridization," . . . 

insertion of "non-nucleotidyl" 


757 


1 1 22 




761 


1 123 


insetion of "a saccharide component" 

deletion of "a component selected from the group 

consisting of" 


/DO 


1 1 Z4 




764 


1125 




765 


1 126 




766 


1 1 27 


deletion of a member selected from the group 
consisting of" 




I 1 28 


Page 97, lines 13-14 ( the Sig moiety is a 
polysaccharide or oligosaccharide or monosaccharide") 




1129 


ibid. 


768 


1130 


Page 57, Ex. V 


769 


1 1 31 


substitution of comprising for is selected from the 
group consisting of" 

Page 25, last two lines, through Page 27, 1st f 


770 


1 132 




/DO 


I I JO 




759 


1 134 






1135 


Page 1 1, last \ ("that the chemical linkage group be 
derived from a primary amine, and have the structure - 
CH2-NH-,") 




1136 


Page 11, penultimate \ ("-CH = CH-CH 2 -") 




1137 


Page 1 1 , last 1 through Page 1 2, 1 st if 




1138 


Substitution of "comprises" for "of Sig includes" 
Original claim 25 
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1 121 


1 139 


Found or supported in claim 1 121 
Pages 2-3 ("wherein each of x, y, and z represents H- 
, HO- ,"...) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- 
, HO- ,"...) taken with structural formula at lower 
half of page 8; and 

Page 12, 2nd full H ("The letters x, y, and z represent 
groups attached to the 5', 3', and 2" positions of the 
sugar moiety. They may be any of H- , HO- ," . . .) 




1 140 


Page 57, Ex. V 




1 141 


Pages 2-3 ("wherein each of x, y, and z represents H- , 
HO- ," . . .) taken with structural formula at bottom of 
page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- , 
HO- ," . . .) taken with structural formula at lower half 

of page 8; and 

Page 12, 2nd full \ ("The letters x, y, and z represent 
groups attached to the 5\ 3', and T positions of the 
sugar moiety. They may be any of H- , HO- ," . . .); 
Also found or supported in claim 1 1 21 


770 


1 142 


insertion of "the furanosyl moiety of" 


771 


1 143 


insertion of "said furanosyl moiety of" 


772 


1 144 


insertion of "of said furanosyl moiety" 
also deletion of "and 3' " 




1 145 


Pages 2-3 ("wherein each of x, y, and z represents H- 
, HO- ," . . .) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- 
, HO- ," . . .) taken with structural formula at lower 
half of page 8; and 

Page 12, 2nd full \ ("The letters x, y, and z represent 
groups attached to the 5\ 3', and 2' positions of the 
sugar moiety. They may be any of H- , HO- ," . . .) 


772 


1 146 


substitution of "furanosyl" for "sugar" and "comprises" 
for "has" 

also deletion of "2' and" 




1 147 


Page 97, lines 13-14; Page 99, lines 3-7 from bottom 
of page 
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1148 


Pages 2-3 ("wherein each of x, y, and z represents H- , 
HO- ,"...) taken with structural formula at bottom of 
page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- , 
HO- ," . . .) taken with structural formula at lower half 
of page 8; and 

Page 12, 2nd full f ("The letters x, y, and z represent 
groups attached to the 5', 3\ and 2' positions of the 
sugar moiety. They may be any of H- , HO- /' . . .); 
Page 92 ("Ribonucleoside S'-monophosphates" and "2'- 
Deoxyribonucleotide 5'-monophosphates"); 
Original claims 2 ("said nucleotide is a 
deoxyribonucleotide") and 3 ("said nucleotide is a 
ribonucleotide") 




1149 


Page 91 ("Two minor purines") 

Page 31, line 14 ("thymidine analogue") 

Page 62, Ex. XIII ("5-hydroxymethyluricil" 

and "5-formyl-2'-deoxyuridine") 
Page 63, Exs. XIV ("biotinated 5-formyl-2'- 

deoxyuridine") and XV ("biotin-coupled 5-amino-2'- 

deoxyuridine"); 
Page 64, Exs. XVI ("5-(oxy)acaetic acid-2'- 

deoxyuridine") and XVII ("biotinyl-1 ,6-diaminohexane 

amide coupled to 5-(oxy)acetic acid-2'- 

deoxyuridine"); 
Page 72, Ex. XXIV ('^-(perfluorobutyl)^'- 

deoxyuridine"); 
Page 75, Ex. XXII ("S-O-amino-l-propenyl)^'- 

deoxyuridine-5 '-triphosphate"); 
Page 76, Ex. XXXII ("fluorescein coupled to 5-(3-amino- 

1 -propyl)-2 , -deoxyuridine-5'-triphosphate (AA- 

dUTP"); 

Page 78, Ex. XXXV ("S-Bromo^'-deoxyuridine-S 1 - 
phosphate"); 

Page 79, Ex. XXXVII ( ,, 6-Cyano-2 , -deoxyuridine-5 , - 

phosphate"); and 
Page 80, Ex. XXXVIII ("eMMethylamino)^ 1 - 

deoxyuridine-S'-phosphoric acid") 




1 150 


Page 78, Ex. XXXV ( n 5-bromo-2'-deoxyuridine-5'- 
Phosphate 
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1151 


Page 60, Ex. X ( b-hydroxymethyl-z -deoxycytidyhc 
acid ) 




1 152 


Page 54, last ^ ("alkylating agents . . . N2 group of 
guanine, the N4 group of adenosine or the N4 group of 
cytosine are alkylated"); 

Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 




1 153 


Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 


773 


1154 


insertion of "further" before "comprising" 


774 


1155 




775 


1156 


insertion of "or modified nucleotide analog" 

substitution of "furanosyl" for "sugar" 

insertion of "a pyrimidine analog," "a purine analog," 

and "a deazapurine analog, wherein said analog can be 

attached to or coupled to or incorporated into DNA or 

RNA, wherein said analog does not substantially 

interfere with double helix formation or nucleic acid 

hybridization," . . . 

insertion of "non-nucleotidyl" 


777 


1 157 




781 


a a r* o 

1 1 58 


. ■ r // i ■ i « ft 

insertion of a saccharide component 

deletion of "a component selected from the group 

consisting of" 


—j o o 

783 


1159 




784 


1160 




— 7 r— 

785 


1 1 61 




786 


1 1 62 


ii.* rit i i • i r • • 

deletion of a member selected from the group 
consisting of" 




1163 


Page 97, lines 13-14 ("the Sig moiety is a 
polysaccharide or oligosaccharide or monosaccharide") 




A A A 

1 1 64 


ibid. 


778 


1165 


substitution of "comprises" for "is selected from the 
group consisting of" 


/ /y 


I 1 DO 






1 167 


Page 1 1, last 1 (first two lines) 


778 


1168 


Page 1 1, last t (penultimate line); 
Page 13, 1st line; and 
Page 18, 3rd \ 




1169 


Page 1 1 , last 1 through Page 11, 1 st \ 
Page 18, 3rd % 




1 170 


Original claim 25 
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780 


1 171 


Pages 2-3 ( wherein each of x, y, and z represents H - 
, HO- , . . .) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ( wherein each of x, y, and z represents H — 
, HO- ," . . .) taken with structural formula at lower 
half of page 8; and 

Page 1 2, 2nd full \ { The letters x, y, and z represent 
groups attached to the 5\ 3', and 2' positions of the 
sugar moiety. They may be any of H- , HO- ,"...) 


780 


1 172 


Page 57, Ex. V 


790 


1 173 


insertion of "the furanosyl moiety of" 


791 


1174 


substitution of "furanosyl" for "sugar" 


792 


1175 


substitution of "furanosyl" for "sugar" and "comprises" 
for "has" 

also deletion of "and 3 ? " 




1 176 


Pages 2-3 ("wherein each of x, y, and z represents H- 
, HO- ,"...) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- 
, HO- ,"...) taken with structural formula at lower 
half of page 8; and 

Page 12, 2nd full if ("The letters x, y, and z represent 
groups attached to the 5\ 3', and T positions of the 
sugar moiety. They may be any of H - , HO - ," . . .) 


792 


1177 


substitution of "furanosyl" for "sugar" and "comprises" 
for "has" 

also deletion of "2' and" 




1 178 


Page 97, lines 13-14; Page 99, lines 3-7 from bottom 
of page 
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1179 


Pages 2-3 ("wherein each of x, y, and z represents H- , 
HO- ," . . .) taken with structural formula at bottom of 
page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- , 
HO- ," . . .) taken with structural formula at lower half 
of page 8; and 

Page 12, 2nd full f ("The letters x, y, and z represent 
groups attached to the 5\ 3\ and 2' positions of the 
sugar moiety. They may be any of H- , HO- ," . . .); 
Page 92 ("Ribonucleoside 5'-monophosphates" and "2'- 
Deoxyribonucleotide S'-monophosphates"); 
Original claims 2 ("said nucleotide is a 
deoxyribonucleotide") and 3 ("said nucleotide is a 
ribonucleotide") 




1180 


Page 91 ("Two minor purines") 

Page 31, line 14 ("thymidine analogue") 

Page 62, Ex. XIII ("5-hydroxymethyluricil" 

and "5-formyl-2'-deoxyuridine") 
Page 63, Exs. XIV ("biotinated 5-formyl-2'- 

deoxyuridine") and XV ("biotin-coupled 5-amino-2'- 

deoxyuridine"); 
Page 64, Exs. XVI ("5-(oxy)acaetic acid-2'- 

deoxyuridine") and XVII ("biotinyl-1 ,6-diaminohexane 

amide coupled to 5-(oxy)acetic acid-2'- 

deoxyuridine"); 
Page 72, Ex. XXIV ( n 5-(perfluorobutyl)-2'- 

deoxyuridine"); 
Page 75, Ex. XXII ("5-(3-amino-1 -propenyl)-2'- 

deoxyuridine-5'-triphosphate"); 
Page 76, Ex. XXXII ("fluorescein coupled to 5-(3-amino- 

1 -propyD^'-deoxyuridine-S'-triphosphate (AA- 

dUTP"); 

Page 78, Ex. XXXV ("5-Bromo-2 , -deoxyuridine-5'- 
phosphate"); 

Page 79, Ex. XXXVII ("e-Cyano^'-deoxyuridine-S 1 - 

phosphate"); and 
Page 80, Ex. XXXVIII ("6-(Methylamino)-2 , - 

deoxyuridine-S'-phosphoric acid") 




1 181 


Page 78, Ex. XXXV ("S-bromo^'-deoxyuridine-S 1 - 
phosphate 
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1182 


Page 60, Ex. X ("5-hydroxymethyl-2'-deoxycytidylic 
acid") 




1183 


Page 54, last 1 ("alkylating agents . . . N2 group of 

guanine, the N4 group of adenosine or the N4 group of 
cytosine are alkylated"); 

Page 72, Ex. XXV ( toyocamycm and tubericidin ) 




1184 


Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 




1185 


Page 95, lines 12-14 (. . . "desirably the nucleotide is 
capable of being incorporated into a double-stranded 
polynucleotide, such as DNA, RNA or DNA-RNA 
hybrid ) 




1 1 86 


II * 1 ■ . " 1 ft • - . 1 | — 7 /-\ w— 

ribonucleotide is recited in claim 785 
see also specification, page 53, middle f 




1 187 


Page 95, lines 12-14 (. . . "desirably the nucleotide is 
capable of being incorporated into a double-stranded 
polynucleotide, such as DNA, RNA or DNA-RNA 
hybrid") 


793 


1188 


insertion of "further" before "comprising" 


788 


1 189 


insertion of "chemical linkage" after "polypeptide" 


789 


1 190 


insertion of "chemical linkage" after "polypeptide" 
substitution of "comprises" for "is selected from the 
group consisting of" 


794 


1 191 


insertion of "or modified nucleotide analog" 

substitution of "furanosyl" for "sugar" 

insertion of "a pyrimidine analog," "a purine analog," 

and "a deazapurine analog, wherein said analog can be 

attached to or coupled to or incorporated into DNA or 

RNA, wherein said analog does not substantially 

interfere with double helix formation or nucleic acid 

hybridization," . . . 

insertion of "non-nucleotidyl" 


796 


1 192 






1 1 Q*3 


deletion ot a component selected trom tne group 
consisting of" 

insertion of "a saccharide component" 


802 


1194 




803 


1195 




804 


1196 




805 


1197 


deletion of "a member selected from the group 
consisting of" 
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1198 


Page 97, lines 13-14 ("the Sig moiety is a 
polysaccharide or oligosaccharide or monosaccharide") 




1 199 


ibid. 


/a/ 


I ZOO 


substitution of "comprises" for "is selected from the 
group consisting of" 


798 


1201 






1202 


Page 1 1 , last \ (first two lines) 




1203 


Page 1 1, last \ (penultimate line); 
Page 13, 1st line; and 
Page 18, 3rd \ 




1204 


Page 1 1 , last 1, through Page 11, 1 st 1 
Page 18, 3rd 1 




1205 


Original claim 25 




1206 


Found or supported in claim 1191 
Pages 2-3 ("wherein each of x, y, and z represents H- 
, HO- ," . . .) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- 
, HO- ," . . .) taken with structural formula at lower 
half of page 8; and 

Page 12, 2nd full f ("The letters x, y, and z represent 
groups attached to the 5\ 3', and 2' positions of the 
sugar moiety. They may be any of H - , HO - . . .) 




1207 


Page 57, Ex. V 




1208 


Found or supported in claim 1 191 
Pages 2-3 ("wherein each of x, y, and z represents H- 
, HO- ," . . .) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- 
, HO- . . .) taken with structural formula at lower 
half of page 8; and 

Page 1 2, 2nd full 1 ( The letters x, y, and z represent 
groups attached to the 5\ 3', and 2' positions of the 
sugar moiety. They may be any of H- , HO- ," . . .) 


809 


1209 


insertion of "the furanosyl moiety" 


810 


1210 


insertion of "of said furanosyl moiety" 


811 


1211 


deletion of "both y and" 

insertion of "of said furanosyl moiety" 

deletion of "at each of the 3' and 2' positions thereof, 

respectively" 
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1212 


Found or supported in claim 1191 

Pages 2-3 ("wherein each of x, y, and z represents H — 

1 1 ft tat "al * a t F 1 * 1 * * 

, HO- , . . .) taken with structural formula at bottom 
of page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- 
, HO- . . .) taken with structural formula at lower 
half of page 8; and 

Page 12, 2nd full 1 ("The letters x, y, and z represent 
groups attached to the 5 , 3 , and 2 positions of the 
sugar moiety. They may be any of H- , HO- ," . . .) 


811 


1213 


deletion of "both" and "and z" 

insertion of "of said furanosyl moiety" 

deletion of "at each of the 3' and 2* positions thereof, 

respectively" 




1214 


Page 97, lines 13-14; Page 99, lines 3-7 from bottom 
of page 




1215 


Pages 2-3 ("wherein each of x, y, and z represents H- , 
HO- ," . . .) taken with structural formula at bottom of 
page 2; 

Pages 8-9, ("wherein each of x, y, and z represents H- , 
HO- ," . . .) taken with structural formula at lower half 
of page 8; and 

Page 12, 2nd full \ ("The letters x, y, and z represent 
groups attached to the 5\ 3\ and 2 f positions of the 
sugar moiety. They may be any of H- , HO- ," . . .); 
Page 92 ("Ribonucleoside S^monophosphates" and "2'- 
Deoxyribonucleotide S'-monophosphates"); 
Original claims 2 ("said nucleotide is a 
deoxyribonucleotide") and 3 ("said nucleotide is a 
ribonucleotide") 



Enz-5(D6)(C2) 



38 




Dean L. Engelhardt et al., Serial No. 08/479,997 (Filed June 7, 1995) 

Page 39 [Claims Table -- Exhibit 1 To Applicants' April 23, 2004 §1.115 Amendment] 





1216 


Page 91 ("Two minor purines") 

Page 31, line 14 ("thymidine analogue") 

Page 62, Ex. XIII ("5-hydroxymethyluricil" 

and "5-formyl-2'-deoxyuridine") 
Page 63, Exs. XIV ("biotinated 5-formyl-2'- 

deoxyuridine") and XV ("biotin-coupled 5-amino-2'- 

deoxyuridine"); 
Page 64, Exs. XVI ("5-(oxy)acaetic acid-2 1 - 

deoxyuridine") and XVII ("biotinyl-1 ,6-diaminohexane 

amide coupled to 5-(oxy)acetic acid-2'- 

deoxyuridine"); 
Page 72, Ex. XXIV ("5-(perfluorobutyl)-2'- 

deoxyuridine"); 
Page 75, Ex. XXII ("5-(3-amino-1 -propenyl)-2'- 

deoxyuridine-S'-triphosphate"); 
Page 76, Ex. XXXII ("fluorescein coupled to 5-(3-amino- 

1-propyl)-2'-deoxyuridine-5'-triphosphate (AA- 

dUTP"); 

Page 78, Ex. XXXV ("5-Bromo-2'-deoxyuridine-5'- 
phosphate"); 

Page 79, Ex. XXXVII ("e-Cyano^'-deoxyuridine-S'- 

phosphate"); and 
Page 80, Ex. XXXVIII ("6-(Methylamino)-2'- 

deoxyuridine-5 -phosphoric acid ) 




1 217 


Page 78, Ex. XXXV ( 5-bromo-2 -deoxyuridine-5'- 
Phosphate 




1 218 


s> » £ /ii w~ ii • i i /"v it . • i i • 

Page 60, Ex. X ( 5-hydroxymethyl-2 -deoxycytidyhc 
acid") 




1219 


Page 54, last % ("alkylating agents . . . N2 group of 
guanine, the N4 group of adenosine or the N4 group of 
cytosine are alkylated"); 

Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 




1220 


Page 72, Ex. XXV ("toyocamycin" and "tubericidin") 




1221 


Page 94, 3rd line from bottom of page ("when the 
nucleotide is a ribonucleotide") 




1222 


Page 95, lines 12-14 (. . . "desirably the nucleotide is 
capable of being incorporated into a double-stranded 
polynucleotide, such as DNA, RNA or DNA-RNA 
hybrid") 
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1000 


Page 94, ord line trom bottom ot page ( when the 
nucleotide is a ribonucleotide") 




\ ZZQ 


rage yo, lines iz-14 (. . . desirably the nucleotide is 
capable of being incorporated into a double-stranded 
polynucleotide, such as DNA, RNA or DNA-RNA 
hybrid") 




1225 


Page 94, 4th & 5th lines from bottom of page ("when 
the nucleotide is deoxyribonucleotide") 


807 


1226 


insertion of "chemical linkage" after "polypeptide" 


809 


1227 


substitution of "comprises" for "is selected from the 
group consisting of" 
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diphosphate kinase in E. coli. This ubiquitous enzyme produces 
nucleoside triphosphates and is thus crucial to all macromolecular 
syntheses. 

12-3 Nucleotide Analogs 

Incorporated into DNA or RNA 24 ' 25 

Certain analogs of the nucleoside triphosphates, modified in the 
sugar or base, are accepted by polymerases for pairing with the DNA 
template and are incorporated into nucleic acid. They block further 
chain growth or interfere with nucleic acid functions (Table 12-3; 
Fig. 12-4). 



24. Cozzarelli, N. R. (1977) ARB 46, 641. 

25. Langen, P. (1975) Antimetabolites of Nucleic Acid Metabolism, Gordon and Breach, New York. 



Table 12-3 

Nucleotide analogs incorporated into DNA or RNA 



Analog 




Incorporated into 
DNA or RNA 


Inhibition 


CHAIN TERMINATORS 


2',3'-Dideoxy NTPs 

Arabinbsyl NTPs 
(araC, araA) 

Cordycepin TP 
(3'-deoxy ATP) 

3'-Amino ATP 




DNA 
DNA 

DNA, RNA 
DNA, RNA 


chain growth, 3'— H5' exonuclease 
chain growth, 3'— >-5' exonuclease 

chain growth 

chain growth 


DEFECTIVE NUCLEIC ACID 


Uracil dNTP (dUTP) 

5-Hydroxyuridine 1 

5-Aminouridine j 

5-Bromouracil 

5-Iodouracil j 

Tubercidin 

Toyocamycin 

Formycin 

7-Deazanebularin J 

2-Aminopurine 

2-Aminoadenine 

- (2,6-diaminopurine) 


fTP 
.dNTP 

►"ATP" 
►dNTP 


DNA (analog of T) 
RNA 

DNA (analog of T) 
DNA, RNA 

DNA (analog of A) 


DNA integrity: excision leads to 
chain breakage 

RNA, DNA syntheses and 
functions 

fidelity of replication (mutation), 
differentiation 

RNA, DNA syntheses and . 
functions 

fidelity of replication (mutation) 


UNCLASSIFIED 


2'-Deoxy,2'-azidocytidine 




initiation of polyoma DNA 
synthesis; E. coli primase 
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Base 



OH 



OH 



[Sugar analogs 



M^V^OH.NH^BrJ 




OH OH, H 



(Base analogs of uridine & thymidine) 



NH 2 



I Base analogs of adenine! 



NH 9 




HO OH 

^KBTCKl ir | 




NH 



2 C = N 




Base analogs of adenosine! 



w CO 

0H OH QHOH 



Figure 12-4 

Nucleotide analogs incorporated into DNA or RNA. 



Chain Termination 

The W-dideoxyribonuclaosiH** if converted to the triohosDhates 
^e incorporated at a very slow rate. In studies a S 
merase I, the discrimination does not appear to be in binding or 
qScv Pa of r 2°an^ 303108 b * * V"^™' stage when the inaVe- 
2 reloon £d P™*far *» n6Xt P^^tion event 

is recognized (Ch. 4-7). Because the analog lacks a 3'-hydroxvl firouo 
proofreading excision of the analog is also exceed^Ta^Z 
thus the block of chain growth is maintained. The strikingly specific 



inhibition of eukaryotic DNA polymerases /? and y (Ch. 6-1) suggests 
that strongly competitive binding blocks action of the enzymes. 

Arabinosides 26 ' 27 are notable drugs; the cytosine arabinoside 
(araC) is used to treat cancer, and the adenine arabinoside (araA) 28 
is an antiviral agent. Among many possibilities and claims for how 
the drugs act, the most tenable are based on incorporation of the 
arabinosides into DNA where they distort the primer-template and 
block further DNA synthesis by chain termination. The action of 
araC may be greater in the initiation of DNA chains than in elonga- 
tion. Nevertheless chain growth is inhibited more markedly with 
certain prokaryotic (Ch. 5-1, 4) and eukaryotic polymerases (Ch. 6-1) 
than with others. 

Since araC must be in nucleoside triphosphate form to be active, 
circumstances that favor its conversion by deoxycytidine kinase 
enhance its clinical value. Competing with this kinase in some cells 
and tissues is a potent cytidine deaminase, which destroys araC as 
a drug. Curiously, related arabinosyl analogs, araT and araU, occur 
in nature in sponges. 29 

Cordycepin triphosphate 3 0 (3'-deoxy ATP) inhibits chain elonga- 
tion by RNA and DNA polymerases since its incorporation renders 
the primer terminus inactive. The nucleoside does not inhibit bac- 
terial growth, probably because it is phosphorylated very poorly. 
The triphosphate strongly inhibits RNA synthesis in ascites tumor 
and HeLa cell lines and affects the addition of polyA segments to 
the 3' end of completed heterogeneous nuclear mRNA. Like 3'-deoxy 
ATP, 3' -amino ATP 31 inhibits RNA synthesis in isolated nuclei and 
extracts of ascites tumor cells by terminal addition to the primer. 
Although the nucleoside inhibits DNA synthesis in these cells, ex- 
tracts show no inhibition of DNA synthesis by the triphosphate; 
ribonucleotide reductase may be the target of in vivo inhibition. 
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Defective Nucleic Acid 

Uracil incorporation into DNA by way of dUTP probably occurs to 
a significant extent under normal circumstances and can be exten- 
sive when the ratio of dUTP to dTTP is elevated (Ch. 2-8; Ch. 11-4). 
Uracil in DNA is recpgnized as foreign and excised by N-glycosyl- 
ases. Mutants defective in the glycosylase can accumulate uracil 



26. Matsushita, T., and Kubitschek, H. E. (1975) Adv. Microb. Physiol. 12, 247. 

27. Cozzarelli, N. R. (1977) ARB 46, 641. 

28. Fridland, A. (1977) B. 16, 5308; Dicioccio, R. A., and Srivastava, B. I. S. (1977) EJB 79, 411. 

29. Bergmann, W M and Feeney, R. J. (1950) JACS 72, 2809; /. Org. Chem. 16, 981. 

30. Suhadolnik, R. J. (1970) Nucleoside Antibiotics. John Wiley, New York; Roy-Burman, P. (1970) 
Analogues of Nucleic Acid Components, Springe r-Verlag, New York. 

31. Langen, P. (1975) Antimetabolites of Nucleic Acid Metabolism, Gordon and Breach, New York. 
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to levels nearly equimolar with thymine without obvious malfunc- 
tion of the DNA. Extreme examples are phages in which thymine is 
completely substituted by uracil or hydroxymethyluracil. 

Analogs of uridine and deoxyuridine with 5-hydroxy or 5-amino 31 
substituents inhibit synthesis of DNA, RNA, and protein in E. coli, 
and interfere, in undetermined ways, with the functions of the RNA 
and DNA molecules into which they are incorporated. 

, Uridine or deoxyuridin e nucleotides containing bromine or ir> 
dine 31 in the 5 position can also cause replication errors when incor- 
porated into DNA; light-induced bromouracil dimers are strongly 
mutagenic. Phage A DNA carrying the lac operator and containing 
bromouracil is an order of magnitude more effective in binding lac 
repressor than normal DNA. Thus bromouracil in DNA may also 
cause altered recognition of specific replication signals. 

Tubercidin, 32 formycin . 33 toyocamvcin . 34 and 7-deazanebularin 3 5 
are cytotoxic analogs of adenosine. According to in vitro studies 
with RNA polymerase, they serve, in the form of nucleoside triphos- 
phates, as substitutes for ATP in RNA synthesis. They may inhibit 
by forming nonfunctional RNA or by acting as antagonists in other 
ATP reactions. The 2'-deoxy analogs can be formed from the nucleo- 
side triphosphate by ribonucleotide reductase (Ch. 2-6). 36 Deaza- 
nebularin substitutes for both ATP and GTP in RNA synthesis 
-although it forms only one base pair with uracil and none with 
cytosine (Ch. 7-5). 

2-Aminopurine 37 is incorporated into DNA as an analog of ade- 
nine. It is mutagenic presumably because of mispairing with cyto- , 
sine, which can explain its capacity to reverse mutations induced 
by 5-bromouracil. As a powerful inhibitor of adenosine deaminase, 
its immunosuppressive effects may be anticipated (Ch. 2-6). 

2-Aminoadenine f2.6- diaminopurine) as the deoxynucleoside 
triphosphate is an analog of dATP, and effectively substitutes for 
it with DNA polymerase I. 38 In substituting, it forms three hydrogen 
bonds with thymine and may give rise to mispairing with cytosine. 
Remarkably, 2-aminoadenine has been found in place of adenine 
in the duplex DNA of a phage that infects blue-green algae. 39 Ele- 



31. Langen, P. (1975) Antimetabolites of Nucleic Acid Metabolism, Gordon and Breach. New York. 

32. Nisnimura, S., Harada, F., and Ikehara, M. (1966) BBA 129 301 

33. Ikehara, M Murao, K.. Harada, F, and Nishimura, S. (1968) BBA 355, 82; Ward. D. C. Cerami 
A., Keicn, E„ Acs. G., and Altwerger, L. (1969) JBC 244 3243 

«' w=Tn n 'r W -Il d f • E " r is4l9?5) *"" b '°»«. Springer-Verlag, New York. vol. 3. 

35. Ward, D. C, and Reich, E. (1972) JBC 247, 705 

36 ' VSmt A " UWi8 ' ^ CritZ ' W ' J " WiU ' L U ToWMend ' L B - and Blakle V. R : L ("78) 

37. Langen, P. (1975) Antimetabolites of Nucleic Acid Metabolism, Gordon and Breach, New York 

38. Cerami, A Reich. E„ Ward, D. C, and Goldberg, I.'H. (1967) PNAS 57, 1036. 

36™°*' Knudykov, I. Y., Alexandrushkina, N. I., and Vanyushin, B. F. (1977) Nat 270 



vated DNA-melting temperature indicates triply hydrogen-bonded 
base pairings with thymine. In this unique example of the complete 
substitution of a DNA purine with a novel base, it will be interest- 
ing to learn how dATP is excluded from DNA and what influence 
2-aminoadenine has on the genetic stability of these phages. 

Unclassified 

2'-Deoxy-2'azidocytidine* ° appears to be an analog of either ribo- 
or deoxyribonucleosides. It inhibits primase (Ch. 11-10) 41 and an 
early step in the synthesis of viral polyoma DNA in hamster ovary 
cells, possibly at the initiation of each replication cycle. Although 
nucleoside diphosphates bearing a 2'-azido group specifically inacti- 
vate ribonucleotide reductase in vitro (by destroying the free radical 
in the enzyme), the in vivo effect cannot be attributed to this action. 
It is not yet known whether the analog is incorporated into DNA 
or RNA. 

12-4 Inhibitors That Bind 
to or Modify DNA 42 

Although DNA is a chemically unreactive molecule, the need to 
preserve its conformation and continuity for extraordinary lengths 
makes it vulnerable to agents that bind to it noncovalently or intro- 
duce occasional covalent modifications. Clustering of AT and GC 
pairs in regions that serve as origins of replication, promoters of 
transcription, and other vital signals may offer especially sensitive 
targets for certain of these agents (Table 12-4; Fig. 12-5). 

Noncovalent DNA Binders 

Actinomycin D 43 is one of the most extensively used and studied 
inhibitors of nucleic acid synthesis, particularly RNA synthesis. 
It has a lesser effect on DNA synthesis. An attractive model, based 
on x-ray diffraction patterns of nucleotide-drug crystals, pictures 
intercalation of the planar phenoxazone ring system between alter- 
nating base pairs of poly dGC and hydrogen-bond linkage of the 
cyclic peptide portion with the 2-amino group of guanine in the 



40. Skoog, L, Bjursell, G„ Thelander, L., Hagerstrom, T., Hobbs, J., and Eckstein, F. (1977) EJB 
72, 371; Bjursell, G., Skoog, L., Thelander, L, and Soderman, G. (1977) PNAS 74, 5310. 

41. Reichard, P., Rowen, L., Eliasson, R.; Hobbs, J., and Eckstein, F. (1978) JBC 253, 7011. 

42. Cozzarelli, N. R. (1977) ARB 46, 641. 

43. Sobell, H. M. (1973) Prog. N.A Res. 13. 153. 
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Chapter 1 



Why Study Nucleotide and 
Nucleic Acid Structure? 

Before embarking on a description of nucleotide and nucleic acid struc- 
tures, let us examine the biological importance of this class of molecules 
and find out why their structural principles should be known at the atomic 
level. 

Nucleotides have many functions in living organisms. The hereditary ma- 
terial, deoxyribonucleic acid (DNA), is a linear polymer built up of mono- 
melic units, the nucleotides. Even if these units were not constituents of 
DNA, they would nevertheless be among the most important molecules in 
biology. 

A nucleotide consists of three molecular fragments: sugar, heterocy- 
cle, and phosphate. The sugar, ribose or deoxyribose, is in a cyclic, furan- 
oside form and is connected by a 0-glycosyl linkage with one of four 
heterocyclic bases to produce the four normal nucleosides: adenosine, 
guanosine, cytidine, and thymidine (uridine in ribonucleic acid, RNA). If 
the 3'- or 5'-hydroxyl group of sugar is phosphorylated, we have a nucleo- 
tide. This unit, the nucleotide, is not only the building block of the polynu- 
cleotides DNA and RNA but it also exhibits independent functions. 

For example, with adenosine derivatives displayed in Figure 1-1, we 
can show that, depending on chemical modifications, adenosine adapts to 
several, dramatically different biochemical roles in life. As di- and tri- 
phosphates, adenosine acts as an energy pool for many enzymatic pro- 
cesses and for muscle work. The importance of adenosine triphosphate is 
demonstrated by its turnover rate in humans: about one body weight per 
day per person. The 3', 5'-cyclic phosphate of adenosine is the "second 
hormonal messenger," controlling and mediating the activities of peptide 
hormones. In the form of puromycin, adenosine is a potent inhibitor of 
protein biosynthesis and as arabino- or 8-azaderivatives, adenosines dis- 
play antibiotic activities. Adenosine diphosphate, equipped at the termi- 
nal phosphate with certain biological molecules, is a constituent of both 
coenzymes A and NAD + and is essential for the proper functioning of en- 
zymes which require these cof actors. 

To understand the biological function of a nucleotide, we must know its 
structural features. With the adenosine derivatives mentioned above, we 
know the chemical structure and we know the function. But why and how 
do they function? Why, for instance, is 8-azaadenosine an antibiotic even 
though, from a chemical point of view, the isoelectronic substitution of 
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function of state 

position but differ from each other in the type 
of functional group that they contain. 

function of state See state function. 

fungal Of, or pertaining to, fungi. 

fungicide An agent that kills fungi. 

fungus {pi fungi) A plant protist that is non- 
photosynthetic and that is devoid of chloro- 
phyll; fungi generally contain a mycelium and 
are frequently coenocytic. 

furan A heterocyclic compound, the structure 
of which resembles the ring structure of the 
furanoses. 

furanose A monosaccharide having a five- 
membered ring structure. 

furanoside A glycoside of a furanose. 

fused gene A hybrid gene produced by linking 
a gene of interest (for example, a mammalian 
gene) to some other gene (for example, a 
plasmid gene) using methods of recombinant 
DNA technology. Aka hybrid gene. See also 
fusion gene. 

fused protein A hybrid protein molecule, con- 
sisting of two linked and different proteins, 
and produced from a fused gene. Aka hybrid 
protein. 

fused ring A ring that has two or more atoms 

in common with another ring, 
fused rocket Immunoelectrophoresis See rocket 

electrophoresis, 
fusel oil A group of compounds formed as. side 

products during alcoholic fermentation; the 

mixture consists mainly of amyl, isoamyl, iso- 

butyl, and propyl alcohols, 
fusidic acid A steroid antibiotic, produced by 

Fusidium coccineum, that inhibits protein 



° Fv fragment 

synthesis in both prokaryotes and eukaryotes 
by interfering with elongation factor G (trans- 
locase). 

fusiform Spindle-shaped; tapered at each end. 

fusion See plasmid fusion; replicon fusion; 
gene fusion; nuclear fusion. 

fusion gene A hybrid gene consisting of parts 
of two others genes. A fusion gene can be 
formed by deletion of a chromosomal segment 
between two genes or by crossing over. See 
also fused gene. 

fusogenic agent An agent, such as polyethylene 
glycol or Sendai virus, that induces cell fusion. 

futile cycle A substrate cycle in which the two 
opposing reactions occur at comparable rates 
in the same cell. Such a cycle accomplishes 
nothing except the waste of the free energy 
difference between the two reactions or, poss- 
ibly, the generation of some heat. For exam- 
ple, the reaction glucose + ATP ^ glucose-6- 
phosphate + ADP together with the reaction 
gIucose-6-phosphate + H 2 0 ^± glucose + P f 
leads only to the net reaction of ATP ^ ADP 
+ P, 

fuzzy coat cell coat. 

F value 1. A ratio of two variances; See F test. 
2. The time required, when treating an 
aqueous suspension at 121 °C, to heat inactiva- 
tive (kill) the entire population of viable 
bacterial cells or spores. 

Fv fragment The N-terminal portion of the 
Fab fragment of the immunoglobulins; it con- 
sists of the variable portions of one heavy and 
one light chain. 



